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AT NEW YORK, N. Y., 


[OFFICIAL NOTICE. |] 
Fifth Annual Meeting, Pacific Coast Gas Association. 
me 
PaciFic Coast Gas ASSOCIATION, } 
OFFICE OF THE SECRETARY, 
OaktanD, CaL., June 4th, 1897. 

The fifth annual meeting of the Pacific 
Coast Gas Association will be held at 
Francisco, Tuesday and Wednesday, July 
20th and 2lst, 1897, at 10 o’clock, A.m., in 
the office building of the San Francisco Gas 
and Electric Company. 

A meeting of the Board of Directors will 
be held on Monday, July 19th, at 8 p.m, 
at headquarters in same building. 

The following papers will be read and discussed during the sessions : 

The President’s Address, by Mr. T. R. Parker, Napa, Cal, 

‘* Spontaneous Ignition of Coal,” by Mr. John L. Howard, San Fran- 
cisco. 

‘* Reminiscences,” by Mr. F. H. Eichbaum, San Francisco. 

‘* Value of Small Gas Bills,” by Mr.W. W. Gillespie, San Francisco. 

‘From Coal Gas to Natural Gas,” by Mr. John Kempf, Jr., Salt 
Lake City, Utah. 

‘*Small Lighting Plants and their Management,” by Mr. Thos. D. 
Petch, Eureka, Cal. 

‘** Practical Suggestions,” by Mr. Chas. E. Burrows, Walla Walla, 
Wash. 

‘** Uniformity of Accounts,” by Mr. C. O. G. Miller, San Francisco. 

‘* Municipal Control,” by Mr. C. W. Quilty, San Jose. 

‘‘A Short History of a Long Life,” by Mr. C. M. Converse, San 
Francisco. 

‘*Recuperative Benches for Coke and Coal Firing,” by Mr. D. R. 
Russell, St. Louis, Mo. 

‘*Card Bookkeeping,” by Mr. V. Stow, San Francisco. 

‘*Gas as Fuel,” by Mr. F. Foveaux, San Francisco. 

Questions received will be assigned to members for reply. 

The ‘‘ Experience” Department, edited by Mr. John Clement, of Red 
Bluff, Cal., and the ‘‘ Wrinkle” Department, edited by Mr. M. C. Os- 
born, of San Diego, Cal., will make report. 

All gas men sojourning in San Francisco at the time of the meeting 
are cordially invited to be present and to participate in discussions. The 
Secretary will at all times cheerfully answer any questions and furnish 
information concerning the meeting, hotel accommodations, ete. 

Thursday, July 22d, 1897, will be the outing day for members, their 
families and friends. A trip on the world-famed scenic railway to the 
top of Mount Tamalpais will be made, and luncheon served at the 
“Tavern of Tamalpais.” From San Francisco to the mountain top 
there is revealed the grandest panorama of ocean, cities, towns, bays, 
valleys and mountains in the werld, the view reaching from the snow- 
capped Sierras to 60 miles from the Marin county shores on the Pa- 
cific. The usual banquet will be held on Tuesday evening, July 20th. 

Eastern members, and others from the Eastern States intend- 
ing to visit San Francisco, are requested to advise the Secretary 
in advance. JOHN A. Britron, Secretary, 


San 
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BRIEFLY TOLD. 
—_— 

Tae MEETING OF THE PaciFic Coast Gas AssocraTion.—Next week 
the fifth annual meeting of the Pacific Coast Gas Association will be 
held in San Francisco, and if successful prophecy can be based on 
present appearances, the latter all point to the prediction that the fifth 
assembling of the Coast gas men will be the most imyortant and fruit- 
ful convention yet held by the Association ; nor in this prediction is 
there any belittling of the valuable meetings that go to make up the 
Coast Association’s history. President Parker, Secretary Britton, 
E.litors Clement and Osborn, and the Board of Directors have evidently 
worked in nice harmony, for the advance outcome of their labors is a 
programme that really cannot be excelled from a technical point of 
view. Our official notice lists, besides the President's address, no less 
than 12 papers—unofficially, we understand that two papers in addition 
to those named will be read—with the ‘*‘ Wrinkle” and ‘‘ Experience ” 
departments, and the Quest’on Box as well, as fortifiers of the technicai 
programme. One “ Easterner”—Mr. D. R. Russell, of St. Louis—is a 
contributor to the paper list, and that brisk gentleman is sure to have 
something of practical moment to say in his disquisition on ‘‘ Recuper- 
ative Benches for Coke and Coal Firing.”’ Another paper that we look 
forward to with much interest is that by Mr. Thomas D. Petch, who is 
to write something about ‘‘ Small Lighting Plants and their Manage- 
ment ;” for much as we admire the cleverness (hat controls and directs 
the management of the huge gas plants that cater to the needs of the 
populous centers of the country, we also have clearly in view that the 
one who manages the smaller plant has very much more to perplex him 
than has his contemporary of the greater plan and scope. Then, too, 
for the one ‘‘ big fellow” there are six of the ‘little lads.” The pro- 
gramme as arranged, in the order of business, is about like this: On 
the first day (July 20), the President’s address, the regular order of the 
paper list, routine business connected with the government of the Asso- 
ciation and the Question Box ; second day, the Wrinkle and Experience 
departinents and banquet ; third day, the magnificent panoramic trip 
to the summit of Mount Tamalpais, the itinerary of which also includes 
a luncheon at the justly celebrated Tavern of Tamalpais—a programme 
sufficiently varied to appeal to the tastes of all who will share in the 
sessions of the Association. The place of meeting is to be in the hand- 
some new office building of the San Francisco Gas and Electric Com- 
pany, and it has been arranged to hold two business sessions each day 
—the first, at 10 A.M., with recess about 1 for luncheon ; the second, 
at 2 P.M. Our advices go to show that quite a numberof the fraternity 
from this side of the Rockies will attend the Coast meeting, a complete 
account of the proceedings of which will be printed in the JourNa.. 





Notgs.—A very complete display of gas engines, by the proprietors 
of the Otto gas engine works, of Philadelphia, is one of the most inter- 
esting features of the Tennessee Centennial Exhibition. Seven differ- 
ent sizes of engines, ranging from 3 to 45-horse power, and in complete 
running order, are shown. The examples illustrate all types of en- 
gines—stationary, marine and portable—built by the proprietors of the 
Otto gas engine works.—tThe attention of the orators who favor the 
plan and principle that lighting plants should be operated on municipal 
account is called to an item (on page 54) which declares that ‘‘ the Trus- 
tees of the Wheeling (W. Va.) municipal gas plant have determined to 
increase the illuminating value of the gas supplied, from 164 candles as 
heretofore, to 20 candles hereafter.” The aforesaid orators usually 
‘* point with emphasis ” to the fact that under municipal control Wheel- 
ing is supplied with gas at 75 cents per 1,000 cubic feet, whereas gas in 
New York (under private ownership of the works) is $1.20 per 1,000. 
They are (we presume under the conviction that there is not much 
sense in *‘ being more Catholic than the Pope”) diplomatically dumb 
over the point that the illuminating value of the Wheeling article is 
one thing, while the illuminating value of the New York article is de- 
cidedly another thing. In fact, we have no doubt that, guaranteeing 
them their present output as a surety for the future, and with cost of 
materials and labor equal to those ruling at Wheeling, the New York 
city Companies would willingly supply in their districts gas of the 
Wheeling sort at a sensible cut in the Wheeling rate of 75 cents.—— 
The Governor of Massachusetts and his Executive Council should be 
congratulated over the discretion and wisdom displayed by him 
and them in the re-appointment and confirmation of Mr. Charles 
H. Gifford, of New Bedford, Mass., to succeed himself as a mem- 
ber of the Board of Gas and Electric Light Commissioners. 





At the annual meeting of the shareholders in the Burlington (Vt.) 


Gas Light Company no change was made in the former Board 
of Directors, 











The Theory of the Atmospheric Burner, and Its In- 
fluence Upon Incandescent Gas Lighting. 
eee 
[A lecture delivered by Prof. Vivian B. Lewes, F.I.C., Chief Gas Ex- 
aminer to the City of London, before the Thirty-fourth Meeting of 

the Incorporated Gas Institute. } 


In the historical researches which led to the discovery of the principle 
of the miner’s safety lamp, Sir Humphry Davy noticed that if ethylene 
or other gaseous hydrocarbon capable of burning with a luminous 
flame was allowed to escape from a jet placed a few inches below a 
piece of iron wire gauze, and was then ignited above the gauze, the 
flame was no longer luminous, and deposited no carbon upon substan- 
ces held in it. As years passed by, and coal gas asserted its position, 
not only as an illuminant, but also to a limited extent for heating pur- 
poses, Davy’s observation was remembered, and some clumsy attempts 
were made to utilize it in creating from coal gas a heating flame, which 
should be free from the drawback of blackening the vessels heated in 
it. For scientific work, these early burners were warmly welcomed, 
in spite of their many failings, because, bad as they were, they yet had 
many advantages over the spirit lamp, charcoal furnace and oil lamp 
upon which the chemist up to that time had been dependent. 

It was at this epoch that Bunsen, the greatest of Heidelberg’s great 
men, was planning and fitting those laboratories which have since then 
given so rich a harvest to the scientific world ; and while considering 
the methods of heating which should be adopted on the working 
benches, his attention was called by one of his assistants—now Sir 
Henry Roscoe—to the then novel contrivance of a non-luminous gas 
burner. See:ng at a glance the enormousconvenience of sucha source 
of heat, Bunsen brought his marvellous manipulative skill to bear 
upon the subject, and in a few weeks gave the world its ‘*‘ Bunsen 
burner ”’—a burner which has done more for the gas industry in the 
past decade than almost any discovery or invention connected with it, 
which has made coal gas possible and successful fer fuel purposes, and 
has enabled it, in conjunction with the incandescent mantle, to hold its 
own against the threatened rivalry of the electric light. 

The names of Davy, Bunsen and Roscoe will always awaken in the 
mind a long list of the benefits which their labors have conferred upon 
the world ; but, for practical utility, the simple ‘‘ atmospheric burner ” 
will always remain one of the most successful achievements to be placed 
to their credit. Starting from the simple forms left to us by Bunsen, 
the skilled craft of such masters of the trade as Fletcher has given us 
convenient modifications in form for endless uses ; whilethe utilization 
of the atmospheric burner as the heat supply for the incandescent 
mantle has, during the last few years, given rise to many alterations 
and some improvements in producing the non-luminous flame in the 
most effective form. 

Notwithstanding the enormous amount of work which has been done 
in this direction, and the universal employment of the atmospheric 
burner, there still exists a considerable amount of misconception as to 
the causes which lead to non-luminosity, and which govern its effi- 
ciency for the purposes for which it is employed. In Davy’s original 
experiment with the wire gauze, and in the earlier forms of burner, it 
is manifest that it is the mixture of air with the coal gas before combus- 
tion takes place that causes the luminosity ; while in the Bunsen form 
of the burner, it is only necessary ‘o close the air supply holes to prove 
the same thing. This form of burner, in one or other of its modifica- 
tions, is the one most commonly used for incandescent lighting ; and 
the method by which the mixture of air with the gas before combustion 
is brought about is simplicity itself. A small jet or series of orifices dis- 
charge the coal gas into a small chamber surmounted by the upright 
burner tube ; and either the chamber or the base of the tube is per- 
forated with an opening or openings in connection with the air. When 
the gas tap is opened, the coal gas is discharged through the jet with a 
velocity which is dependent upon the pressure of the supply, and in- 
stead of escaping by the lateral holes it rushes upwards, dragging with 
it some of the air in contact with the stream of gas ; so that as the mix- 
ture of gas and air passes up the tube, the pressure at the base of the 
tube is decreased, and more air is sucked in through the lateral orifices 
to re-establisi: equilibrium, and the formation of the mixture in the 
tube goes on as long as the gas continues to flow. 

It is evident that in this way the stream of gas acts similarly to the 
steam in a Giffard’s injector, or the air in a lady’s spray bottle ; and 
the chief difference between a good and a bad burner depends upon so 
regulating the size of the gas and air orifices as to bring about the re- 
quired combustion at the top of the burner tube. A glance round any 
large laboratory reveals the fact that this is by no means generally at- 
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tained ; some burners giving a large loose flame with a luminous tip 
that marks too large an excess of gas, while others burn fiercely, show 
a tendency to “roar,” and after atime flash back down the tube and 
ignite the gas as it issues from the jet at the bottom—symptoms mark- 
ing an excessive air supply. In order to check as far as possible the 
variations, which are to a certain extent dependent upon the pressure 
of the gas supply, a sliding ring is placed around the lateral air holes ; 
and this, being pierced with holes coinciding only in one position with 
those in the burner, can be used to diminish the volume of air by being 
moved round, and so forms a regulator. 

Having now obtained a clear idea of the general construction of the 
burner, it will be well to see why the Bunsen flame should be non 
luminous. It is manifest, from the coastruction and use of the atmo 
spheric burner, that the primary cause of its non-luminosity is the ad- 
mixture of air with the coal gas before combustion ; and the idea that 
this acted by the atmospheric oxygen burning up the hydrocarbons in 
the coal gas before they could decompose and so liberate carbon in the 
solid state by which its incandescence would emit light, was the uni- 
versally accepted theory up to twenty years ago, and still is the one 
most generally held by the unscientific public, and even by many 
burner makers. Atmospheric air consisting mainly of a mixture of 
79.1 per cent. of nitrogen with 20.9 per cent. of oxygen, and the inert 
nitrogen playing no part in the ordinary processes of combustion, it 
was natural that the idea should be accepted that it was the oxygen only 
which was responsible for the de-illumination of the flame ; and it was 
not unt:!] Knapp and others showed that a gas flame could have its 
luminosity destroyed by mixing the gas before combustion with such 
inert diluents as nitrogen, carbon dioxide, and steam, that the possibility 
of the nitrogen in air playing any part in rendering the atmospheric 
burner flame non-luminous was entertained. 

Researches made by Blochmann, Landolt, Heumann, and others, 
showed clearly that nitrogen did play an important part in this action ; 
and attempts have been made to determine the relative importance of 
the oxygen and nitrogen in the action which leads to non-luminosity. 
In these experiments, a Bunsen fitted with two supply pipes leading 
into the chamber at the foot of the upright tube was used ; each pipe 
being connected with a small meter, which was from time to time 
checked with a standard meter, so that the flow of gas and air could be 
accurately regulated and measured. Working with this arrangement 
the quantity of air necessary to render the flame non-luminous was 
first determined—6 volumes of gas required 13.5 volumes of air. Now, 
13.5 volumes of air contain roughly 2.7 volumes of oxygen and 10.8 
volumes of nitrogen. On passing coal gas and nitrogen through the 
burner, at the rate of 6 volumes of coal gas to 10.8 volumes of nitrogen, 
a flame was obtained which had only a faintly luminous tip ; while on 
passing coal gas as before, at the rate of 6 volumes to 2.7 volumes of 
oxygen, a luminous flame is produced, which flashes back unless the 
tube is covered with fine wire gauze. 

This experiment was repeated on the photometer, and it was found 
that a Bunsen burning gas alone (5 cubic feet per hour) gave a light 
of 5.6 candle power ; one burning 5 cubic feet of gas and 2.2 cubic 
feet of oxygen, 3.1-candle power ; while one burning 5 cubic feet of 
gas and 9 cubic feet of nitrogen, gave a result which was not readable. 
It appeared from this experiment that the amount of oxygen in the 
volume of air necessary to destroy luminosity does less than one-half 
the work ; and the effect of varying the amount of oxygen was then 
tried, with the following results : 

Candle Power. 


5 cubic feet of gas alone gave...... dig oem sie 5.6 
5 2 ** to 1.1 cubic foot of oxvgen.... 5.4 
5 Q ss 1.5 2 25 Sco 
5 is se 2.2 i ‘ 3.1 (gauze used) 


5 iy is 2.5 ms “ saieven ~ OAD us 


The amount of nitrogen present in the volume of air required to ren- 
der the flame non-luminous, as shown above, just fell short of the 
quantity necessary to bring about the same effect by dilution only; 
and in order to determine the volume required to entirely destroy lumi 
nosity, coal gas was burnt at the rate of 6.2 cubic feet per hour, and 
was supplied with pure nitrogen, which had to pass at the rate of 14.2 
cubic feet per hour before all luminasity disappeared, or practically the 
same amount of nitrogen is required as of air. 


1 vol. of gas required 2.30 vols. of nitrogen. 
1 “ sis — h 


At first sight it seemed from this result as if the oxygen of the air 
really only acted in the same way as the nitrogen—as a diluent. But 
if this were so, then mixtures of oxygen and nitrogen, richer in oxygen 
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than air, should only affect the luminosity to about the same extent as 

air. This was not the case, as is shown by the following results : 

Volumes of Varying Mixtures of Nitrogen and Oxygen Required 
to Render One Volume of Coal Gas Non-Luminous in a Bunsen 


Burner. 
Vol. of Mixture Composition of Mixture. Vol. of Oxygen Present 
Gas. required. Nitrogen. Oxygen. in Amount Required 

1 vol. requires.... 2.30 of 1 to nil ““ nil 

1 he sien ae oe 5 = 1 0.38 
1 = «ewe 4 aOMe - 4 me 1 0.45 
1 a weee 2,02 = é _ 1 0.50 
1 “ coor 1D 2 - 1 0.50 
1 7 << MOO ” 1 -“ 1 0.50 
L -. 0.50 a nil ‘ 1 0.50 


This set of experiments showed very beautifully that until the per- 
centage of oxygen reached the amount present in the atmosphere, the 
diluting influence of the nitrogen was so strong that it prevented the 
oxygen having any practical effect in the destruction of the luminosity, 
but that as soon as the quantity of oxygen present had risen above 25 
per cent. its activity had so far overcome the diluting influence of the 
nitrogen that the matter had ceased to exercise any retarding influence 
over it. 

In almost every laboratory, it may be noticed that whereas most of 
the Bunsens are burning with their normal blue noiseless combustion, 
some one or two are rearing, and burning with a sharply-defined green 
center. Experiment shows that this is brought about by the gas de- 
livery jet having become partly stopped up, and that a far larger supply 
of air than is necessary tu cause non-luminosity is being sucked in. 


Ratio of Gas to Air in Blue and Green Non-Luminous Combustion. 


Bets 3 Sicde is sce Zéscgaas 1 vol. of gas to 2.27 of air. 
COICO Gs ciisideicenscclnns ar s 3.37 


The green center shows, therefore, that a large excess of air is pass 
ing in; and sucha flame is on the point of flashing back in the burner, 
and lighting at the bottom. In this case the kind of action taking 
place in the flame has undergone considerable reduction ; the flame 
being fiercer and smaller than in the normal combustion. The change 
is due to the fact that the proportion of oxygen to coal gas in the mix- 
ture is such that the chemical activity of the oxygen is able to overcome 
the diluting and cooling action of the nitrogen, so that the latter has 
practically ceased to act. 

The volume of the various gases required to render the Bunsen flame 
non-luminous was carefully determined ; the number being limited by 
having to use a wet meter for their measurement. 

Volumes of Gases Reguired to Render One Volume of Coal Gas 
Non-Luminous. 
1 vol. of gas requires...... .50 vols. of oxygen. 


Oo 


1 es 6 OtC«t«Cw habe - 123 “ carbon dioxide. 

1 - pre se 2.27 2 air. 

1 Bs sh 6 eink aaa , | de nitrogen. 

1 me Be Lae ae 5.11 ae carbon monoxide. 
1 ores 12.40 ‘ hydrogen. 


These figures show that a diluent which burns and increases the gene- 
ral temperature of the flame must be added in far greater quantity than 
an inert and non-combustible diluent such as nitrogen—a result fully 
borne out by experience. 

Some observers have attributed the varying effects of diluents to the 
effect of density;' but the destruction of luminosity in a flame can be 
brought about by cooling as well as by dilution, as is well-kuown in 
the experiment described by Heumann, who noticed that, if a luminous 
flame was made to spread itself out over a cold surface, luininosity was 
destroyed, but could be restored by heating the substance over which 
the flame was playing. From this it was evident that, if one diluent 
had the power of extracting more heat from the flame than another, it 
would be more active in reducing the luminosity, and a smaller quan- 
tity would be required to render the flame non-luminous. On compar- 
ing the specific heats of equal volumes of the diluents used in the last 
experiment, the reason for the small quantity of carbon dioxide re- 
quired was at once seen. 

Specific Heats of Equal Volume. 


CONOR ails dais cas cam sueqaicis x< twardeewss suse 0.2405 
Carbon dioxide....m....... PasetenBaeas 0.3307 
WIGFOGAM Rass otic ns oy 0a nerds Welgeuaw’ «+ 0.2370 
DM lg ns tse eae ees ee eT 0.2374 
CN TOI ova od hte cer etcaccen te 0.2370 
PC Sees eT eC OTC TET 0.2359 





1. D. Waldie, “* Phil. Mag.,°’ 1838, 
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If this be the true explanation, it should be easy to trace the action 
by the decrease in temperature of the flame when carbon dioxide is used 
to render it non-luminous. 

The temperatures of the flames were determined by the Le Chatelier 
thermo couple—every possible precaution being taken to render them 
comparable ; and though this method has been severely criticized by 
Professor Smithells, it still remains the best at present at our disposal. 


Temperature of Flame from Bunsen Burner, with a Consumption of 
6 Cubic Feet of Gas per Hour. 


Flame Rendered Non-Luminous by 
Air. Nitrogen. Carbon Dioxide. 


30° 35° 
111 70 
444 393 
999 770 


Luminous 
Flame frem 
Bunsen. 


135° 
421 
913 
. 1,328 


Point in Flame. 

4 inch above burner... 
14 inches above burner. 
Tip of inner cone 
Center of outer cone.... 1,533 
Side of outer cone level 

with tip of inner cone 1,333 1,236 970 1,236 


These results fully bore out the inferences derived from the behavior 
of the flame in the former experiments. In the flames rendered non- 
luminous by diluents, the inner cone for the first 14 inchesis decidedly 
cooler than in the luminous flame, owing to the cooling action of the 
nitrogen or carbon dioxide ; in the upper portion of the inner cone of 
the flame rendered non-luminous by air, however, the oxygen of the 
air is acting, and the temperature is therefore higher than in the lumi- 
nous flame ; while in both the hottest portion of the flame is almost 
half way between the tip of the inner and outer cones. In flames 
rendered non-luminous by inert diluents, this is not the case, as the 
full amount of air necessary for combustion only being obtained at the 
side and tip of the outer cone, these are the hottest points. The low 
temperature registered at the tip of a luminous flame is probably due 
to the impossibility of keepin~ that portion of the flame steady when 
the gas is burning from a Bunsen with the air supply closed. 

Experiments with a Bunsen burning a mixture of air and coal gas in 
such proportions as to give the green inner cone showed that, although 
the excess of air caused a low temperature at the bottom of the inner 
cone, the increase in rapidity of oxidation due to excess of oxygen pro- 
duced a rapid rise of temperature, and a hotter and smaller flame was 
the result. 


54° 
175 


Blue 
Inner Cone. 


1,090° 
1,533° 
1,175° 


Greenish 
Inner Cone. 


1,575° 
1,630° 
1,545° . 


Tip of inner cone 

Center of outer cone 

Tip of outer cone 

Side of outer cone level 
inner cone 


with the tip of 
1,511° 


These experiments and the researches of Heumann show that oxida- 
tion, dilution and cooling all help to bring about the destruction of 
luminosity in a Bunsen flame. 

In all these experiments, ordinary London coal gas, as supplied by 
the South Metropolitan Gas Company, was used ; but in order to de 
termine how dilution acted towards richer gases, the ordinary gas was 
enriched up to 24 candles with oil gas, and 43-candle oil gas was also 
used alone. These gases were then tested in the Bunsen burner at a 
carefully regulated rate of flow with air, carbon dioxide and nitrogen ; 
and the following figures give the results : 


Amount of Diluent Required by One Volume of Gas to Render a 
Bunsen Flame Non-Luminous. 


Candle 
Power. 


16.3 
24.9 


Carbon 
Dioxide. 


1.26 


Air. 
2.27 
5.38 4.20 2.29 
7.86 4.71 3.12 

These figures reveal the interesting fact that with a rich gas far less 
nitrogen than air is required to bring about ioss of luminosity, on ac- 
count of the high temperature produced by the combustion of the heavy 
hydrocarbons with the oxygen in the air. The effect of the inert 
diluents was also noticeable ; as at the point of non-luminosity the flame 
separated itself }-inch from the mouth of the burner, and became very 
elongated. Eitherdilutivn, cooling, or oxidation will render a coal gas 
flame non-luminous ; and all act to a certain extent in the Bunsen 
flame. Buta very important difference exists between the first and 
last agents ; as, when gas has been so diluted as to be rendered non- 
luminous in its combustion, heating the mixture immediately before 
combustion restores the luminosity, while if oxidation is the cause, 
heating has no effect. - 

As regards the chemical changes taking place in the Bunsen flame, 
considerable work has been done by Blochmann, Smithells, and myself ; 


Nitrogen. 
2.30 





and the main changes are far more simple than those to be found in the 
luminous flame. The gas employed in these experiments was found on 
analysis to contain : 
52.16 

3.50 
36.25 

3.68 

0.00 

4.10 

0.31 

0.00 


Unsaturated hydrocarbons 
Saturated hydrocarbons 
Carbon monoxide 

Carbon dioxide 

Nitrogen 

Oxygen 

Sulphureted hydrogen 


100.00 


Such a gas requires 5.5 times its own volume of air for its complete 
combustion. 

In the blue non-luminous combustion of a Bunsen burner, the ratio 
of air to gas is only 1 : 2.5—i. e., rather less than half the amount 
necessary to complete combustion ; while with the green inner cone of 
combustion, the ratio of air to gas is 3.37: 1. It is manifest, therefore, 
that the Bunsen flame gets from the mixture only roughly one-half 
the air necessary for its complete combustion—the other portion being 
obtained from the exterior of the flame during combustion. It is this 
burning of the gas constituents in two stages that gives the dual char- 
acter to the flame ; the inner cone being due to incomplete combustion 
at the expense of the previously admixed air, while the outer cone is 
formed by the combustion of the products of combustion from the inner 
cone at the expense of the oxygen from the outer air. That this is the 
case can be beautifully shown by the flame separator devised by Mr. 
Lewis T. Wright, and elaborated by Professor Smithells, as the two 
portions of the flame can by its means be widely separated. This dual 
action is practically completed when the ratio of air to gas is 3.37, and 
the green inner cone is produced ; and taking gas of the composition 
used in these experiments, the action in the inner cone, when com- 
pleted as far as the supply of oxygen will allow, would be : 

Hydrogen. Oxygen. Water. 

H, + O = H,O 
Ethylene. Oxygen. Carbon Monoxide. Water. Hydrogen. 
oH, + O, 2CO + H,O + H, 
Methane. Oxygen. Carbon Monoxide. Water. Hydrogen. 
H, + O, = CC + H,O + H, 

The gaseous mixture escaping to burn in the outer cone consists of 
carbon monoxide and hydrogen in nearly equal proportions, diluted 
with double the quantity of steam and the residual nitrogen from the air 
in the mixture. Besides carbon monoxide there is also always found a 
small quantity of carbon dioxide, probably due to the oxidation of some 
of the monoxide by the steam present. The gaseous mixture which has 
now to undergo combustion with oxygen from the external air has a 
composition approximating to— 


Water vapor 
Nitrogen 

Carbon monoxide 
Hydrogen 
Carbon dioxide 


At first sight, it appears hardly possible that a mixture of this kind, 
containing less than 20 per cent. of combustible gas, should burn, much 
less produce the intense heat found in the outer zone of the Bunsen 
when burning with a green inner zone. As Professor Smithells has 
pointed out, however, when the flame is burning under ordinary condi- 
tions, the outer zone is invariably hotter than the inner, and this is un- 
doubtedly due to the heat from the inner zone of combustion being 
added to that produced in the outer. When the Bunsen flame is burn- 
ing quietly with a violet-blue inner cone, the ratio of air to gas is only 
2.5 to 1; and under these conditions considerable quantities of methaue 
are found escaping from the inner cone, and burning with the hydro- 
gen and carbon monoxide in the outer. This action is at present caus- 
ing considerable inconvenience with incandescent mantles. 

With the extension of the use of incandescent mantles, several minor 
troubles, which in the early days of its introduction were thought but 
little of, have with its extended use beconte serious drawbacks. Per- 
haps the most important of these is the frequent carbonization of the 
top of the mantle, which not only cuts down the illuminating value to 
a serious extent, but also gives rise to products of incomplete decompo- 
sition. At first sight, the reason of this sooty deposit appears clearly 
manifest ; and the observer at once concludes that insufficient air has 
been mingled with the gas before combustion to render the flame abso- 
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lutely non-luminousat the tip. On the removal of the carbonized man- 
tle, however, the flame is found to be absolutely non-luminous ; and 
even when the greatest care is exercised in testing all burners to see 
that they are giving non luminous flames, the trouble still occurs. 

If a Bunsen burner be constructed with a platinum tube instead of 
the ordinary brass one, and if the air supply be so arranged that it 
burns with a blue non-luminous flame, heating the tube through which 
the mixture of air and gas is passing renders the flame again luminous, 
though the luminosity is considerably less than the original luminosity 
which would be obtained from the gas; and that this is probably due to 
restoring heat to the flame, is shown by allowing the mixture to cool 
down before igniting it, when the non-luminous flame is again pro- 
duced—showing that it really is simply the action of heat, and not any 
specific alteration in the composition of the gas, If, however, the Bun- 
sen flame is burning with a green inner cone, it is not possible to in this 
way again render the flame luminous. If, instead of taking a platinum 
tube, and heating it by means of a blowpipe, the blue non-luminous 
flame be surrounded with a mantle of platinum gauze open at the top, 
and so arranged that the sides of the flame impinge upon it in their 
passage through it, the mantle will quickly be heated to a high temper 
ature, and the top of the flame, which before was non-luminous, will 
now become luminous—the platinum gauze acting as a superheater 
which gives sufficient heat to the flame to reach the point at which the 
diluted hydrocarbons escaping from the inner cone become decomposed 
with separation of carbon. If the platinum gauze be replaced by an 
ordinary mantle fabric open at the top, the same phenomenon will be 
observed ; and it is this action which leads to the deposition of carbon 
on the upper portion of mantles. 

It will be noticed that the carbon often begins to deposit upon the 
rod acting as a central support to the mantle ; this rod being fixed in a 
small plate in the center of the burner. The plate really forms a 
baffle, and above it there is an area wherein there is simply some of the 
mixture of unburnt gas and air eddying around, which being highly 
heated by radiation from the walls of the mantle, yields conditions best 
fitted for the separation of carbon that may still exist in any unconsumed 
hydrocarbons. When once this carbon begins to form, its catalytic 
action upon any hydrocarbons still present causes the decomposition to 
increase in rapidity until both the rod and the upper portion of the 
mantle become coated to an extent which not only reduces to a min- 
imum the light emitted, but gives rise to distinct traces of carbon mon- 
oxide in the products of combustion. This trouble can be avoided by 
arranging the burner so that the gas should draw in with it the max- 
imum air supply, and should burn with nothing but a green inner 
cone; and when this limit has been reached (there being no hydrocar- 
bons to be burnt up with decomposition in the outer flame), the carbon- 
izing of the mantle ceases. I think that an outer suspending rod, and 
a burner which will allow of a mixture of the gas with a maximum 
amount of air being made without roaring, would entirely do away 
with this serious disadvantage. 

It is manifest, from the results which I have brought before you, 
that it is imperative, in order to get a proper Bunsen flame for inecan- 
descent mantles, that the air drawn in with the gas should be in the 
ratio of 1 of gas to 3.4 of air, while the ordinary burner, under normal 
conditions, yields a ratio of 1 to 24. Moreover, one of the greatest mis- 
takes which has been made with regard to mantle burners, is that the 
flame with the mantle has been considered as being the same as the 
flame without the mantle. A moment of consideration will show the 
fallacy of this. 1f a burner be arranged so as to give a satisfactory 
flame, the combustion will be carried on at the expense of about three- 
fifths of the total air required, which had been previously mixed with 
the gas, while at least two fifths more have to be obtained from the air ; 
and when the flame is burning unchecked and without a mantle, it ob- 
tains this without any trouble. On placing the mantle over the flame, 
however, the fine network gets rapidly heated to a high temperature, 
and the condition of the flame will be entirely altered; the inner zone 
of combustion, at the expense of the previously admixed air, continu- 
ing as before, while the products of this incomplete combustion have 
to find their way through the meshes of the mantle and to burn upon 
its surface, as the hot mantle will prevent the diffusion inwards of the 
necessary air to complete the combustion below its surface. In order, 
therefore, to obtain the necessary conditions for a good burner for this 
purpose, it is necessary to obtain a mixture richer in air before combus- 
tion than with the ordinary burner ; and though this is easy to obtain 
when the gas is under high pressure, the problem offers considerable 
difficulties when there is only the ordinary town pressure to deal with. 

In order to get the necessary maximum of air, the jet by which the 
gas enters the bottom of the burner must be made as perfect an injector 





as possible, and this can only be done by using a single aperture of 
conical form with the opening nicely regulated to the gas consumption 
required. A number of small apertures, as used in many burners, de- 
feat the purpose for which they were intended. Moreover, the indraw- 
ing action of the stream of gas from the injector must be continuous 
over as long a space as possible ; and this is best attained by allowing 
the gas to suck in the air at different stages in its upflow—a principle 
which has been adopted in the multiple cone burners made by Chemin 
and Bandsept—while the size and arrangement of these air orifices re- 
quire most careful regulation in order to obtain the desired ratio of gas 
and air. 

Yet another point of great importance is to be found in the shape and 
circumference of the burner head. It is well known that, if an ordin- 
ary flat-flame burner be turned on and the gas be allowed to escape un- 
consumed, more gas will pass through the burner than if the gas be 
lighted ; this being due to the expansion of the gas in the heated head 
of the burner throwing a back pressure on the gas below. This same 
phenomenon is to be observed with an ordinary Bunsen burner—. €., 
if the straight tube be used with a burner head having the same super- 
ficial area as the tube itself, a slight back pressure is created, which 
upsets the ratio of air drawn in by the gas injector. In order to over- 
come this the burner head should consist of an inverted cone, the 
dimensions of which are so arranged that as the mixture of gas and air 
ascends, the extra space shall be exactly equivalent to the expansion 
the mixture undergoes. Yet another point that is frequently over- 
looked is that, as the gas sucks in the air, the mixture formed in the 
tube is by no means perfect ; and it will always be found that the mix- 
ture is richer in gas near the center, and richer in air near the sides. 
This imperfect admixture is to a great extent overcome by the gradual 
introduction of the air in small portions. But it is important that in 
the mouth of the burner, immediately before combustion, there should 
be some arrangement by which perfect admixture is insured ; and it is 
only under conditions such as these that the best results can be at- 
tained. 

The two burners which aim at producing perfect admixture of gas by 
these methods are the Chemin and the Bandsept, in both of which suc- 
cessive cones are used. Whereas Bandsept realized the necessity of 
paying attention to the gas injector and of the inverted cone at the 
head of the burner, Chemin uses a cone with its apex upwards—an ar- 
rangement which, instead of intensifying the uprush of the mixture, 
as he evidently expected it would, entirely upsets the whole behavior 
of the burner; and there is no doubt that Bandsept, by embodying 
these various principles, and using several layers of wire gauze placed 
at the point immediately before combustion takes place, has given us 
by far the most valuable Bunsen burner for mantle use that has yet 
been devised. I have made many experiments with this burner, and 
find that it gives with mantles of various makes a very high increase in 
efficiency, amounting in many cases to over 30 per cent. ; while, to my 
great surprise, it seems to prolong rather than shorten the life of the 
mantle, and after 500 hours shows a far higher percentage gain than 
during the first few hours. 

It will be fresh in the memory of some of the members of the Insti- 
tute that, at the Edinburgh meeting two years ago, I showed a Denay- 
rouze burner as it was then made, in which, by using a small electric 
motor, the gas and air were thoroughly churned together and dis- 
charged in a complete state of admixture for combustion; the result be- 
ing a very high duty from the mantle, and the doing away with the ne 
cessity for a chimney. It was found in practice, however, that the 
electric motor and shortening the life of the mantle were serious draw- 
backs to its use; and M. Denayrouze has since then brought out a 
burner specially adapted for high intensity lighting, in which the motor 
has been done away with. In this burner, with a pressure of 24 inches, 
I have obtained, with the Welsbach mantles made for it, a light of 18 
candles per cubic foot of gas consumed ; no chimney being employed. 

It will at once be said that this duty is so little above that to be ob- 
tained by the ordinary Welsbach, that the advantage is hardly worth 
the use of a special burner. But in the Denayrouze burner, the gas 
consumed, instead of being limited to 5 cubic feet, can be taken at a 
pressure of 24 inches to 10 cubic feet ; and the total light would there- 
fore be 180 candles. When using a cluster of three of the burners, for 
a consumption of 27 cubic feet one obtains practically 500 candles ; 
while as the number of burffers in the cluster is increased, a small 
diminution in the service per cubic foot takes place, owing to the fact 
that the incandescent mantle is not transparent to light in the same 
way that a flame is, and therefore the larger the number of burners in 
the cluster the greater will be the loss of light due to this factor. If, 
however, the same effect were to be attempted with the ordinary Wels- 
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bach mantles, not only would the number of burners have to be very 
largely increased owing to the limit in the consumption of gas, but 
each mantle being fitted with a glass an enormous loss of light would 
ensue, owing to the loss of light entailed by their use. Several pro- 
cesses are also under consideration for the production of high intensity 
lights by means of meachanical contrivances—increasing either the gas 
or the air pressure. Such high intensity processes as those devised by 
Greyson de Schodt, Bandsept (the maker of the burner. above referred 
to), and Caton give very intense lights. But my experiments with 
them not yet being complete, and the burners, owing to the artificial 
pressure, not being Bunsen burners in thé true sense of the word, I 
prefer to leave the discussion of these systems to a future occasion. 

In dealing with the chemical action, I pointed out that the gas which 
burns on the surface of the mantle and gives it its power of light emis 
sion, was practically a mixture of equal volumes of carbon monoxide 
and hydrogen, diluted to a very great extent with residual nitrogen 
from the air. This at once suggests that water gas alone, burning with- 

‘out any admixture of air, would prove‘a highly successful method of 
generating light ; and there is no doubt that, when water gas is con- 
sumed in a properly constructed burner, even more light can be 
obtained per cubic foot burnt with a mantle than with coal gas. In 
spite of the opposition which the idea has always met with in this 
country, I am perfectly convinced in my own mind that for street 
lighting water gas with incandescent mantles will be the light of the 
future—more especially as within the last few months some most re- 
markable strides have been made in the methods by which water gas 
is made. Though it will sound to many present like a fairy tale to 
speak of 77,000 cubic feet of water gas per ton of ordinary gas coke, 
yet it isa fact I have seen accomplished within the past month by a 
process introduced by Mr. Dellwik, and which I have carefully tested 
on a large scale. 

The ordinary process of making water gas consists in blowing a 
fairly deep bed of fuel with air until it is raised to incandescence, and 
then passing steam through it, when the latter is decomposed by the 
heated carbon with formation of carbon monoxide and hydrogen. 
This causes loss of heat ; and after a short time the steam has to be cut 
off, and the fuel again raised toincandescence by the air blast. In per- 
forming this cycle of operations, two gaseous mixtures are produced— 
(1) Producer gas, a mixture of carbon monoxide, carbon dioxide, and 
the residual nitrogen from the air, this being formed during the process 
of raising the temperature by the air blast; and (2) water gas made 
during the process of steaming the incandescent fuel. Working under 
normal conditions, with an apparatus of the type generally employed, 
the composition of these gases is as follows : 





Producer Gas. Water Gas. 
PR ace davaaan sees too cbvas cee 63.64 2.87 
Carbon monoxide. ..........s.0-5.0% 29.33 39.98 
UPON MERINO 555 onc ccs caccdous 4.15 5.61 
PRN a odin o's cesses se auto ve esha 2.88 51.54 
100.00 100.00 


It will be seen from these analyses, that the producer gas only con- 
tains 32 per cent. of combustible gas, and in many cases still less, with 
the result that it is so poor a fuel as to be hardly worth using except in 
such operations as making carbureted water gas by the Lowe process, 
where it is employed for raising the temperature of the superheater. In 
consequence of this, in nearly all cases the producer gas is blown to 
waste ; and this entails an enormous want of fuel. In ordinary prac- 
tice, it may be taken that for every 1,000 cubic feet of water gas made 
by the usual process from gas coke, 4,000 cubic feet of producer gas 
must be made to revive the temperature of the fuel bed; whiie only 
1,000 cubic feet of water yas can then be made before the temperature 
falls to the point necessary for re-blasting. Now, 1,000 cubic feet of 
water gas contain 15.07 pounds of carbon ; while 4,000 cubic feet of 
procucer gas contain 44.2 pounds. It is manifest, therefore, that in 
round numbers 60 pounds of carbon are used in order to make 1,000 
cubic feet of water gas; the result being that, with a coke containing 
87 per cent. of carbon, it is only possible to make 32,480 cubic feet of 
water gas, and even with good coke the average would not exceed 
84,000 cubic feet of water gas per ton. 

When carbon is burnt to carbon monoxide, as in the ordinary water 
gas process, each unit weight of carbon consumed yields 2,400 heat 
units ; while if the carbon be burnt so as to produce carbon dioxide, the 
heat evolved for the same quantity of carbon burnt is 8,080 units, or 
3.37 times as much. In other words, the same quantity of heat is de- 
veloped for less than one-third the fuel ; and instead of each 1,000 cubic 
feet of water gas requiring the combustion of 44.2 pounds of carbon to 








again raise the temperature of the coke in the generator to the required 
point, it would only take 83.1 pounds—i.e., it is possible to make 1,000 
cubic feet of water gas witha consumption of 25 to 28 pounds of carbon. 
It is this principle that has been utilized in the Dellwik plant; and by 
the special arrangement of generator employed—in which the height 
of the fuel bed is kept practically constant, and the air blast introduced 
in such a way as to complete the combustion during the process of 
blowing—the entire system of water gas making has been reversed, and 
instead of blowing for 10 minutes and then steaming for from 4 to 5 
minutes, 2s was done in the old procedure, they now blow from 1 to 2 
minutes and steam from 7 to 10 minutes, according to the condition of 





the fuel. The coke used when I tested the plant yielded on analysis : 
cihas veoneesdeny sa. 2erebeneteedes 87.56 
EE Ci icacc 25 puoo ewes a he's SNK Ry A vlad ote 0.54 
EE Eee et Ae eer peer ee 11.90 
100.00 


The generator, having been filled to its full capacity, was worked 
continuously for 44 hours, during which period the results were as fol- 
lows : 


CM els 5st bbad arenes 19,119 cu. ft. 
PE WUD eins cidsdbcccccscue 20 

Coke used in generator............ 4,664 lbs. 
Average period of blowing........ 1} min. 
Average period of steaming........ 8 min. 


Ratio of gas to coke, 1,000 cubic feet to 24.5 lbs. 


To this must be added 20 per cent. more coke used in raising the neces- 
sary steam for generator and blower, which makes 1,000 cubic feet to 
29.3 lbs. The temperature of the gas in the pipe leading from the 
scrubber to the holder was 21° C. (69.8° F.); but in the holder it was 
not appreciably above the air temperature. The clinker from the 20 
runs amounted to 33 lbs., and was easily removed. 

The value of water gas largely depends upon keeping the percentage 
of carbon dioxide as low as possible; and 5 per cent. in the unpurified 
gas may be looked upon asa fair average. But it is well known that 
the percentage rapidly increases as the temperature of the fuel falls ; 
and it seemed highly probable that the prolonged steaming would yield 
a gas containing too large a volume of thisimpurity. In order to care- 
fully check this point, five analyses of the carbon dioxide were taken 
during the runs, with the following results: 4.9, 4.2, 4.9, 4.6, 4.3— 
average, 4.58 per cent. Samples of gas from the holder were also taken 
at intervals during the process of making, and were afterward an- 
alyzed, the results being as follows: 


I. II. Im. 
EAGRPOMGR: 5 6.52:000.0 0000088 52.43 50.09 52.16 
Carbon monoxide........ 38.30 39.95 37.50 
Carbon dioxide........... 3.73 5.38 4.08 
RRS i dtisinincc ceedve 0.74 1.22 0.24 
ew a eee Peres em 3.81 2.77 5.21 


For a crude gas, these results must be looked upon as very good. 

I also carefully checked the actions that were going on during the 
process of blowing up the fuel to incandescence, in order to see if the 
actions claimed as giving rise to the great economy of fuel really took 
place. Two complete analyses of the ‘‘ blow” gas were made, with the 
following results : 


I. II. 
RR LONI 5... 55 5c SSeS ocd oa cece ee 17.9 18.8 
RIPON POOMOMNUG, 4 54 5p phd kiss we ssa0d 1.8 1.0 
Rs ks <a sven qheebkel seeenp eos 78.6 79.5 
RE Seti ths ano o-ceb Wad dheikse,0 00m < 1.7 0.7 


While during the remaining blows, the carbon dioxide only was esti- 
mated, and yielded 18.6, 17.6, 18.6, 16.8, 17.7, 16.0, 15.1, 15.2, 17.4, 18.6, 
16.1, 18.1 and 16.05 per cent. respectively. 

In the ordinary water gas manufacture the ratio of carbon dioxide to 
carbon monoxide is about 1 to 7, while in the Dellwik process it is on 
the average of about 12 to1; showing clearly that the complete com- 
bustion claimed by the inventor does in reality take place. 

Even with the enormous drawback of making some 4,000 cubic feet 
of useless producer gas for each 1,000 feet of water gas, the old process 
proved itself a success where intense temperatures have been required 
—as in the welding of boiler flues, etc.; and Dell wik’s discovery, by 
which the practically valueless producer gas is done away with, should 
be of very great commercial value. 

One thousand cubic feet of water gas, containing 15 pounds of car- 
bon, are obtained by a total expenditure of 29 pounds of carbon; so 
that over 51 per cent. of the carbon is obtained in the gaseous form, 
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while the expenditure of the other 49 per cent. results in the hydrogen | 


of the water gas. 

The coke used in the experiments made contained 87.56 per cent. of 
carbon, or 1,961.3 lbs. per ton—equal to 15,846,304 thermal units (°C.) ; 
and this amount yielded 77,241 cubic feet of water gas. The specific 
gravity of the water gas, as taken by the Lux balance, was .5365, and 
its gross calorific value, as determined in Juuker’s calorimeter, was 
4,089 thermal units. Hence the calorific value of the water gas from a 
ton of coke was 13,033,059.8 thermal units, or over 82 per cent. of the 
heating value of the total coke used in both generator and boiler. 

From this calculation, 20 per cent. of the coke has been taken as used 
for raising steam ; but in a large installation this figure could be re- 
duced, and the percentage of the total heating value of the coke ob- 
tained in the gas slightly raised. The labor needed will be less than 
with the ordinany process, as less fuel has to be handled. 

_ During the next decade we shall probably see many new and start 
ling improvements in the gener: tion of light; but it will indeed be a 
red-letter day in the history of commercial success if a combination 
more important than the Bunsen burner and the incandescent mantle 
is pressed into improved work and giving us more light. 
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The Gas Railroad. 


RA 
By Mr. FREDERICK Eaner, of Norfolk, Va. 

That ordinary illumivating gas can be used to furnish the most 

economical means of propulsion for street railways is hardly known 





The Other Side of the Car (German Type). 








The Car with Side Doors Open, Showing the Motor (German Type). 


/among professional gas men, hence it is not to be wondered at that the 


general public is not aware of the fact. Perhaps the following account 
of recent observations in the line of gas traction may aid in spreading 
this useful knowledge. 

Comparatively few readers of the AMERICAN GAS LIGHT JOURNAL are 


/acquainted with the story of the trial and failure of ‘‘ The Connelly Gas 


” 


Locomotive.” Tens of thousands of dollars were expended by the Con- 
nellys and their friends in their attempts to bring out that worthy in- 
vention, yet the latest account (from one of the principals in the at 
tempt) which the writer had of that venture was that he could have the 
small locomotive, which seemed to work quite weil in switching cars 
at the Third Avenue Railroad sheds in New York City, in the fall of 
1894, at half price. It was, however, not to be expected that the gas 
locomotive should be successful at the very start ; in fact, any more so 
than the early steam locomotives were up to the standard of excellence 
which we now find in the splendid engines used by most of the great 
railways on this Continent. If the reader could see the latest improve- 
ments in gas traction engines and cars, as shown the writer by Mr. 
Henry Percy Holt, of Crossley Bros., Ltd., 15 Kensington Court W., 
London, England (as the author did during the past month of April), 


| or inspect and ride in the still to be improved, though m arly perfect, 
| gas cars now turned out by the ‘‘ Dessauer Strassenbahn Gesellschaft,” 
he would scarcely be surprised at the failure previously mentioned— 
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Cross Section of Car. 
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Plan Showing Receiver. 


though, in the same connection, we should remember that there is more 
honor in having tried and failed than to never have tried at all. That 
the people who have so earnestly worked in this country to perfect the 
gas locomotive may yet reap some benefit from their labors is the sin- 
cere wish of the writer of this article. 

The annexed illustration, from a photograph of one of the earlier gas 
motor street cars, as in most sucéessful operation on the Blackpool, 
Lytham and St. Anne’s Tramway, in England, will give the reader an 


idea of what has been done, but not of what the later greatly improved | 


and larger cars, 12 of which have been ordered for the same line, are 
‘like, and which shall be mentioned again later on. 

‘ Improvements follow each other rapidly in the construction of this 
class of cars, so that not even the latest models now used in Germany 
are to be compared in perfection to the English models soon to be con- 
structed, and of which the working patterns were seen by the writer. 
The earlier types of gas motor street cars did not recommend themselves 
to the favor of the traveling public. They contained many imperfec- 
tions ; as, for instance : The car axles were not made strong enough, 
consequently breakdowns were of occasional occurrence. The ignition 
of gas in the engines was imperfect, consequently the cars would stop, 
apparently unaccountably to passengers, at times causing vexatious de- 
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lays. Connections were not made as perfect as might have been, and, 
therefore, a- nauseating stench of compressed gas permeated the atmo- 
sphere within the cars. The running machinery of the cars was dis- 
tressingly noisy, wherefore, it is small wonder that the gas motor street 
car was not popular after the novelty of the thing had worn out; add 
to this, bad management and an insufficient number of cars and the 
early unfavorable impressions concerning the gas car at its home towns, 
Dresden and Dessau, are easily accounted for. But all that has been 
changed. A former superintendent was replaced by the present Man- 
ager, Herr F. Hundeshagen, of Dessau ; the ignition, previously so 
faulty, has been perfected, so that now no stoppages whatever occur 
from that source ; the machinery has been strengthened wherever 
found weak ; and the noise and jolting from the machinery are not 
greater than in any ordinary electric motor car, while the atmosphere 
in the cars is as inoffensive from noxious odors as that of any other 
public conveyance. That these improvements could be made was evi- 
dent from the start, hence the earlier disappointments did not discourage 
the promotors of the gas motor railway, of whom our friend, Herr W. 
von Oechelhaueser, of Dessau, is a principal one. 

In England they never had these difficulties at all, and, as has been 
stated, the passenger cars there are quite superior to those used up to 
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this date in Germany. It was found that this fact was well enough | of naphthaline have become more accentuated—due to the fact that the 


known in some quarters in the German cities mentioned, and that that 
was one of the grounds of complaint against the Dessau Company. 


be true, from personal information obtained on the spot. 

The regular running of gas motor cars commenced at Dresden, in 
July, 1894. The Dessau Street Car Company was organized March 2d, 
1894, and the intention was to use electricity as the motive power, but 
because of the much lower cost of installation the gas motor plan was 
adopted, and it was demonstrated to be so desirable in all respects that 
it was continued and is now being greatly enlarged. 

From) copies of illustrations furnished, the construction of the Ger- 
man cars may be seen ; also, the compressing station. The compress- 
ing pumps are driven by a gas engine, which also. furnishes power to 
drive a small dynamo used to charge the storage batteries which are 
employed as the igniting mediums for the gas motors of the cars. 

Although the wrtter is in possession of a copy of the annual report 
of the Street Railway Company mentioned, he does not feel at liberty to 
publish any data contained therein, but can say that the balance sheets 
show very good net results in favor of sad Company. A mere history 
of the gas cars would be uninteresting to the technical reader unless 
accompanied by some figures which will give him something to work 
on. In that connection the following may prove of interest. It was 
found that self-contained gas motor passenger street cars, carrying about 
50 people, would use 24 cubic feet of gas per horse power per mile run ; 
and this in bad weather and inclusive of the gas used by the compress- 
ing engines or lost in any way. Or, to put it this way, 2} cubic feet of 
gas per horse power per mile run is the amount of gas to be considered 
as having to be paid for all told. The gas used in all instances is the 
ordinary street gas, which, in Europe, seldom reaches 16-candle power. 
High candle power gas with the corresponding and necessary price 
(with Welsbach light to fall back on, if high illuminating power is 
wanted at a minimum cost) is not generally favored in the old country. 

The gas car turns corners as easily as any other car does, mounts 
grades as steep as 1 in 26, are now built to carry enough gas and water 
for a 25-mile run, and are run at from 7 to 16 miles per hour; but, of 
course, could be made to run any practical desired speed. 

Motors to act the same as locomotives—that is, to be run indepen- 
dently, and not on board of passenger cars—are also used. They pos- 
sess the advantage common to all gas cars, that but one man is required 
to handle a gas locomotive, instead of two as with the steam engine. 


There is no smoke, no sparks to cause fires in passing near combustible’ 


matter, they are always ready, and uno expensive central power station 
is required to be constantly in action, as with cable or electric power. 
Indeed, in connection with electrically equipped street railways, .the 
gas locomotive or self-contained passenger ¢ar might prove of decided 
advantage as an auxiliary of no mean value during hours of light 
travel, or breakdowns, which fact van be easily understood upun a 
little reflection. For switching purposes of steam railroads, the gas 
locomotive, which can be made of any power, would also be a good in- 
vestment for railroad companies, as it would appear if the assertions 
of those better posted in the matter are to go unchallenged. 


As to first cost of installation for any street railroad, where an ordin- 
arily good roadbed may be had, thé gas traction system must recom- 
mend itself to the careful, unprejudiced and wise investor, because, in 
addition to the advantages named for it, its first cost is very much less 
than that of any other system, as shown by the books of the people who 
have investigated the subject carefully and then invested their money 
accordingly, with results now no longer in doubt. As shown, gas for 
traction is no longer an experiment ; but is, like gas for fuel and light, 
a well established fact. Of what value it may be to established gas 


manufacturers the writer would not venture to say, but if railway com-' 


panies could be brought to know these truths they ought to help the 
cause of gas. 








Naphthaline in Modern Gas Manufacture, and the 
Carbureting of Illuminating Gas. 
canted At 
[Contributed by Messrs. WILLIAM YOUNG and THOMAS GLOVER, to 
the Proceedings of the 34th General Meeting, Incorporated Gas In- 
stitute. | 
Of all the hydrocarbons produced during the carbonizing of coal in 
the manufacture of illuminating gas, naphthaline has undoubtedly re- 
ceived the greatest attention from those engaged in the industry. This 
attention has by no means been voluntarily given to it, either through 
its value as forming a part of the gas or because of its value as a bye- 
product, but mainly on account of the trouble and annoyance it creates 
by being deposited, as a crystalline solid, in the manufacturing and dis- 
tributing plant. Of late years those troubles arising from the presence 


| 


modern system of carbonizing the coal at exceedingly high tempera- 
| tures leads to an increased production of naphthaline ; and the modern 
This may be news to the Dessau Company, but the author knows it to | 


system tends to leave diffused or suspended in the gas an increased 
quantity of the naphthaline present in the products of decomposi- 
tion, and this has rather been aggravated than benefited by some 
of the modern systems of enrichment. The authors have been study- 
ing the subject in the light of these modern conditions, with the 
object of arriving at some means of overcoming the difficulties 
arising from naphthaline deposits; and they have devised certain 
methods which they believe experience will prove efficacious remedies, 
and which will also confer other concurrent advantages. The princi- 
ples upon which these are founded they propose to bring under the no- 
tice of the Institute in the present paper. 

What Causes Naphthaline Deposits.—The objects aimed at in the 
modern practice of gas manufacture may be summarized to consist in 
producing from the coal employed the largest possible volume of gas, 
possessing the largest sperm value in illuminating power, upon the 
least possible space. With modern.appliances and modes of manipula- 
tion, the attainment of those objects involves that the temperature of 
the heat applied to the retort to carbonize the coal shall be extremely 
high, so that the constituents of the coal will be cracked up to such an 
extent that there will be just such a balance between the proportions of 
the truly gaseous products and of the volatile carbureting hydrocar- 
bons that the latter can be taken up and held by diffusion in the former 
in the truly gaseous state, at the same time that sufficient condensable 
liquid hydrocarbons are left to act as a solvent, and prevent the chok- 
ing up of the manufacturing plant with sooty pitch. It further in- 
volves that the condensation shall be so conducted that the denser hy- 
drocarbons, necessarily left to prevent choking, will not be allowed to 
exercise their solvent affinity for the carbureting hydrocarbons. 

It has been found in practice that, while these conditions produce the 
highest value in pounds of sperm from a given weight of coal, it does 
not follow that the resulting gas is of the highest illuminating power 
that can be produced from such ‘coal. Indeed, almost invariably the 
reverse is found to be the case—so much so that, with the commoner 
varieties of bituminous coals, the gas is of so low an illuminating power 
that it cannot be supplied by itself. It has further been found in prac- 
tice, with the high temperatures employed, that the common varieties 
of bituminous gas coais, owing to their constitution and molecular 
structure, are cracked up in such a manner as to leave, so to speak, 
comparative gaps in the series of hydrocarbons usually found pres- 
ent in the products resulting from the carbonizing of the same coals 
at lower temperatures. The. paraffiue hydrocarbons, with the ex- 
ception of-the lower member CH,, are practically absent, while the 
easily decomposed creosotes and the higher members of the olefine 
and benzol groups of hydrocarbons (which have boiling points and 
vapor tensions approximating to those of naphthaline, and which 
abundantly accompany naphthaline in the lower temperature pro- 
ducts) are present in comparatively small quantities. These appear 
to be cracked up by the higher temperature heat, and their constituents 
re arranged to form the highly stable hydrocarbons, benzol and naph- 
thaline, which stand out prominently among these products. 

The altered constitution of the products from such coals, when car- 
bonized at high temperatures, renders it exceedingly difficult to carry 
out the modern principles of fractional condensation by removing the 
condensed products from the presence of the gas as they are precipitat- 
ed. For when the conditions during condensation become such as to 
lead to the precipitation of the naphthaline, this not being accompanied 
by a sufficient proportion of liquid hydrocarbons having approximately 
similar condensing points or vapor tensions, and which can take it up 
in solution, is necessarily precipitated in a more or less solid form, and 
causes stuppages. The gas is also left saturated with naphthaline, and, 
in many cases, even with naphthaline held in mechanical suspension in 
an extremely fine state of division, gives no end of trouble in the sub- 
sequent distribution, due to causes substantially similar to those which 
produce the trouble in the manufacturing plant, namely, the excessive 
quantity of naphthaline present in the gas unaccompanied by hydro- 
carbon vapors which have tensions similar to those of naphthaline ; 
for, owing to naphthaline, on its assuming the solid form, having no 
solvent affinity for vapors whose tensions are much greater than its 
own, the presence of benzol vagprs does not prevent the naphthaline 
being deposited in the solid state. 

Palliatives, not Remedies.—The remedies—or rather the palliatives 
—which have been practically employed to overcome those difficulties 
have been of atwo-fold character ; both, however, embodying the same 
chemical and physical principles, The first consists in adding so much 
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cannel to the common bituminous coal. The cannel coal, owing to its 
different molecular structure, does not crack up in the same way as 
common gas coals when carbonized at similar temperatures, but it 
yields products which, in a sense, fill up the gaps that are left among 
the products from the common gas coals. The cannels produce a much 
higher quality of gas and a large quantity of liquid hydrocarbon pro- 
ducts, which, while containing a comparatively small percentage of 
naphthaline, are yet rich in carbureting hydrocarbons, and contain 
paraffines to such an extent as to make them objectionable from a tar 
distiller’'s point of view, and also a large percentage of the higher 
members of the benzol and other oxygenated hydrocarbons having 
boiling points and vapor tensions approximating to those of naphtha- 
line. The use of cannel, therefore, more or less, overcomes or pal- 
liates the difficulties of carbonizing at high temperatures, according to 
the quantity employed. It lowers the percentage of naphthaline in the 
gross products. It supplies an increased quantity of liquid products to 
take up the naphthaline in solution during condensation, and thus 
causes the gas to contain less naphthaline—such naphthaline being 
accompanied by vapors of liquid hydrocarbons having similar boiling 
points and vapor tensions, which thus lessens or prevent its deposition 
in the solid form during distribution; and the carbureted hydrocarbon 
and rich gas from the cannel raise the illuminating power to the ex- 
tent desired. 

The second method of combating the difficulties arising from carbon 
izing at high temperatures is to conduct the process of condensation so 
that the condensed liquid products are not removed from contact with 
the gas as they are precipitated, but are allowed so far to absorb the 
naphthaline from the gas before they are drawn off as more or less to. 
overcome the difficulties experienced in the manufacturing plant from 
the presence of the naphthaline. Conducting the condensing process 
in this manner involves a partial absorption of the-illuminants, as 
well as of the naphthaline, and the gas is consequently of low illumi- 
nating power. To overcome this difficulty, the gas is enriched after 
manufacture in various ways, all of which are well known tothe mem- 
bers, and to which it is unnecessary to refer in detail. 

It is nvcessary, however, to point out that in these enrichment pro | 
cesses the enrichers added invariably possess—and designedly so—a 
very much higher vapor tension than does the naphthaline, and con- 
sequently allow the naphthaline to condense out of the gas before they 
themselves assume the liquid form; and therefore that they mainly 
modify or prevent the precipitation of naphthaline by their added. 
gaseous volume tending to hold the naphthaline in diffusion. The popu. 
lar idea that hydrocarbonaceous substances which are soluble in each 
other yield vapors which also dissolve each other, and thereby help to 
keep each other in gaseous diffusion, is altogether erroneous. The re 
verse is the case, for the very same conditions which enable the mole- 
cules of a substance to dissolve in each other while in the liquid state 
tend to keep them in the liquid condition and prevent them assuming 
or remaining in the vaporous or gaseous state. Coal tar invariably 
contains volatile hydrocarbons which, when isolated, will volatilise 
into the gas from which they have been separated during condensa- 
tion, by reason of the mutual solubility of the volatile hydrocarbons and 
the denser hydrocarbons present in the tar. 

Practical experience has shown that, with modern appliances, the 
best results in sperm value are obtained by carbonizing coal at so high 
a temperature that there will be just such a balance between the truly 
gaseous and the condensable hydrocarbonaceous products that the 
gaseous portion will be able to take up and hold in diffusion practi- 
cally all the carbureting hydrocarbons present in the condensable por- 
tion ; but it is yet questionable if, under all circumstances and condi- 
tions, such a system of carbonizing is the most economical. Recent 
experiences in the production of carbureted water gas prove that a 
much higher sperm value can be obtained from a given quantity of 
oil when the gas necessary to take up and hold the hydrocarbons is 
obtained from some outside source—that is, by the decomposition of 
water—than can be got from the same oil when cracked up by itself, 
as is the case with coal, so as to produce by the decomposition of a 
part of itself the whole of the gases necessary to take up the carbur- 
eting hydrocarbons in the residual liquid products. 

The Peebles process of fractionally cracking up liquid hydrocarbons 
.of various descriptions has further shown that a still greater gain in 
sperm value may be obtained from a given quantity of oil by em- 
ploying a poor gas from some external source—such as water gas or 
poor coal gas—so as to take up and hold in diffusion the carbureting 
hydrocarbons as they are formed at the successive stages of the crack- 
ing up of the oil. By thus employing an extraneous permanent gas 
the carbureting hydrocarbons are carried away as formed, and are 





prevented from being returned to the retort to undergo further decom- 
position, which would be destructive. It may be instructive to state 
in this connection that when a gallon of benzol is employed as a car- 
bureting medium diffused through water or poor coal gas it will give 
an illuminating value of from 2,000 to 5,000 sperm candles, according 
to the structure of the gas carbureted and the percentage used ; but 
that when the same quantity of benzol is cracked up so as to produce 
sufficient gas to take up the residue in diffusion, the utmost attain- 
able sperm value is not equal to one-fourth part of that secured when 
the benzol is employed as a carbureting medium. While, therefore, it 
may be quite true that a coal may, when carbonized at a medium tem- 

perature, yield 8,000 cubic feet of, say, 18-candle gas, equal to 28,800 

sperm candles, and the same coal when carbonized at a high tempera- 

ture may yield 10,000 cubic feet of 16-candle gas, equal to 32,000 

candles ; yet the tars from the coal distilled at low temperatures might 

contain such a quantity of carbureting hydrocarbons that, if poor gas 
from some external source were brought in contact with them, they 
would confer an enrichment far greater than that necessary to bring 
up both volume and illumiuating power of the mixture to values 
higher than those of the gas obtained by directly distilling the coai at 
the high temperature. The carbonizivg of the cannel coal along with 
the common coal, or even in combination with the coal in such a way 

that their products commingle in the hydraulic main, is undoubtedly a 

ready and convenient way of overcoming the difficulties arising from 

high temperatures. There is, however, no doubt that it is wrong in 
principle. 

When the object is to remove the ammonia from the gas, the water 
produced during the carbonizing of the coal is first allowed to act upon, 
and become, as far as possible, saturated with ammonia salts; and 
the required quantity of pure water is subsequently employed to re- 
move, in any of the well known forms of apparatus, the last traces of 
ammonia. The gas manager would never think of adding the water 
for the absorption of the ammonia to the products in the hydraulic 
main, simply because the affinity of the water for the ammonia would 
be largely modified on commingling with the ammoniacal liquor ; and 
no amount of subsequent contact with the diluted ammoniacal liquor 
would ever free the gas from ammonia. Now, ina similar manner, 
when the cannel coal products are commingled with the products from 
the common coal in the hydraulic main, the power of the cannel coal 
products to absorb the naphthaline is largely modified by commingling 
with the very large volume of naphthaline vapors present at this point 
in the common coal products. On the other hand, the proportionately 
large quantity of very dense hydrocarbons present in the common 
coal products absorb from these products part of the carbureting hy¢ro- 
carbons present therein. Thus a very much larger proportion of can- 
nel coal products are required to perform the double function of ab- 
sorbing the excess of naphthaline, and of doing the duty of carbureting 
and bringing up the coal gas to the desired illuminating power, than 
would be necessary if applied as the water is to the gas to absorb the 
ammonia. 

As has been already explained, the modern system of enriching coal 
gas by volatile hydrocarbons fails to prevent naphthaline deposits 
owing to the vapor tension of these hydrocarbons being so much higher 
than that of naphthaline, that the naphthaline begins to condense out 
of the gas, in the crystalline solid form, long before the tension of the 
carbureting vapors is so far reduced as to cause them to assume the 
liquid condition, and thus to enable them to act as a solvent. 

The naphthaline may thus be largely deposited as a solid in one part 
of the distributing plant, and the carbureting vapors subsequently de- 
posited as a liquid in a more distant part, on the gas being subjected to 
still lower temperatures. 

The Remedy.—These remarks shadow forth the authors’ views of the 
conditions obtaining in existing processes of manufacture bearing upon 
the naphthaline problem, and indicate the broad principles by which 
they have been guided in devising means to solve the difficulties arising 
from the presenceof naphthaline. A study of these principles naturally 
suggested three modes of solving the problem : 

1. Modifying the carbonizing and condensing process in such a man- 
ner as to avoid the defect referred to. 

2. Scrubbing or washing the naphthaline-charged gas, after conden- 
sation, by means of a supplementary quantity of hydrocarbon 
fluid, for the removal of the naphthaline in a manner similar to 
that by which ammonia is removed from the gas. 

8. Carbureting the naphthaline-charged gas with the vapors of a 
hydrocarbon fluid having vapor tensions approximating to that 
of the naphthaline, so that when the naphthaline was precipi- 
tated from the gas it would be accompanied by a sufficient quan- 


tity of liquid hydrocarbon to keep the naphthaline from bein 
dcpostted Tn the solid form. 
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The modifications in the carbonizing and condensing process could 
be varied according to local conditions ; but the guiding principle in all 
cases would be to carbonize or gasify the coal in two portions. One 
portion would be carbonized at the high temperature, mainly to pro- 
duce a volume of gas to take up the carbureting hydrocarbons from a 
second portion carbonized at a lower temperature to produce products 
practically free from naphthaline, and rich in carbureting hydrocar- 
bons, so as to remove the naphthaline from the high temperature gas 
and raise its illuminating power. 

Under conditions where bituminous coal was low in price, and in 
which the resulting coke could be easily disposed of, such coal would 
be carbonized in the ordinary manner, at a high temperature, to pro- 
duce a volume of gas. A second quantity of coal of the same or 
superior quality, or it may be cannel, would be carbonized at a lower 
temperature, producing gas of high quality, and liquid condensable 
products practically free from naphthaline. The high temperature gas 
would be condensed in the usual manner, so as to remove the greater 
part of the condensable impurities—tar and naphthaline—and there- 
after brought into contact, in any convenient manner, with the products 
resulting from the carbonizing of the coal at the comparatively low 
temperature. The result would be that the comparatively small quan 
tity of naphthaline present after condensation in the high-temperature 
gas would be absorbed ; and at the same time the high temperature gas 
would be carbureted and enriched by the products resulting from the 
coal carbonized at the lower temperature. 

The relative proportions of the coals carbonized at the different tem- 
peratures would be varied, according to the character of the coals and 
the quality of the gas required. By thus conducting the process a 
much smaller quantity of cannel or other coal would be required for 
enriching and washing the gas than by the ordinary method of car- 
bureting. When, on the other hand, the coals were costly, or the coke 
difficult of disposal, the coals might be carbonized either in the ordi- 
nary retorting or other modified arrangement, but at temperatures that 
would produce as rich a gas as possible, and a large yield of liquid 
hydrocarbon products containing little or no naphthaline. A part of 
the coke resulting from the carbonizing of the coal at the lower tem- 
perature, together with the liquid products, would be subsequently 
employed to produce water gas in a separate apparatus ; the carbureted 
water gas being thereafter brought into contact and washed with the 
products resulting from the carbonizing of the coal at the lower tem- 
peratures. By thus manipulating the process of gasifying the coal-a 
considerable part of the permanent gas required to take up and retain 
the volatile hydrocarbons in diffusion would be produced by using the 
residual coke to decompose water ; and the hydrocarbonaceous portion 
of the coal would be conserved:and devoted, to a larger extent, to the 
purpose of conferring illuminating power upon the gas. 

It will be further observed that by the adoption of either of these two 
methods of carbonizing the coal, a better balance may be obtained be. 
tween the necessary plant and the supply of coal and labor than by the 
ordinary process. During the period of the minimum demand, in 
works supplying high grade gas, the retorts could be kept in use, to a 
large extent, carbonizing at the lower temperature, producing the nec 
essarily small volume of gas of the desired quality, and a large volume 
of liquid products ; these liquid products being stored and worked up 
during the time of maximum demand in carbureting water gas, involv- 
ing the minimum of labor and space for the maximum supply. These 
methods of carbonizing would also offer facilities for carbonizing coal 
in bulk in large coking chambers, inasmuch as the products, however 
first evolved, could ultimately be converted into illuminating gas. Both 
these modified processes would further possess the advantage that the 
supply of coke and tar could be regulated to the respective demands, 
and thus prices could to some extent be regulated. 

Conditions might obtain in connection with a works where the hydro- 
carbon necessary to treat the gas produced from coal carbonized at high 
temperatures (so as to overcome the difficulty arising from the presence 
of the naphthaline and to raise the illuminating power of the gas) 
could be more economically obtained from an outside source than by 
carbonizing a part of the coal at low temperatures. Under such condi- 
tions the hydrocarbon fluid could be employed in a similar manner to 
that described when the low temperature products from the coal are 
used. The high temperature gases would, in this case, be washed in a 
limited quantity of liquid hydrocarbon in a suitable scrubber, in the 
same way that water is used to wash the gas and free it from ammonia. 
The hydrocarbon liquids which are best suited to this purpose would 
be those having a high solvent affinity for naphthaline vapor—such as 
the distillates from coal or oil gas tars, or the oils recovered from blast 
furnace gases. 





In the event of the hydrocarbon liquid being of such a constitution 
as to render it unsuitable, owing to high density or absence of volatile 
hydrocarbons, to wash the naphthaline from the gas, it could be first 
subjected to carbonizing or crecking up at low temperatures ; and thus 
have its constitution altered, and so adapted to treat the high tempera- 
ture gases, so as to do the joint duty of carbureting and of removing the 
diffused naphthaline from the gas. Or the washing oils may be puri- 
fied free from naphthaline held in solution, by being cooled toa low 
temperature, which would cause the naphthaline to separate as crystals ; 
the oil being thereby rendered fit for use again as a washing agent. If 
these oils are used for washing purified gas, it might be found neces- 
sary to effect their further purification by the use of a limited quantity 
of caustic soda and sulphuric acid, to remove some of the dissolved sul- 
phur and basic compounds. In washing yas with oils in the manner 
just described, it would be necessary to exercise due care to see that the 
temperature of the washing fluid was kept as uniform as possible, and 
slightly above that of the gas being treated. Fluctuations in tempera- 
ture, by altering the solvent power of the liquid hydrocarbon and the 
vapor tensions of the volatile hydrocarbon held in solution, would lead 
to fluctuations in the illuminating power, on account of the greater or 
less quantities of volatile hydrocarbon being absorbed from or given up 
to the gas. 

The action of the liquid hydrocarbon, when first brought into con- 
tact with the gas, would vary according to its constitution. Should it 
contain a considerable quantity of volatile hydrocarbons, it would, 
while taking up the naphthaline vapors, also atthe same time part with 
some of the volatile hydrocarbons to the gas. Should, on the other 
hand, the liquid hydrocarbon contaia alittle or no volatile hydrocarbon, 
then not only would the naphthaline vapor be absorbed from the gas, 
but so also would the other diffused volatile hydrocarbons be ; and this 
action would continue until a balance obtained between the solvent 
power of the liquid hydrocarbon and the tension of the hydrocarbon 
vapor in the presence of the gas. Such a balance of affinities would be 
soon attained. But in practice it would be better to add to the liquid 
hydrocarbon, if deficient in such volatile hydrocarbons, the necessary 
quantity of these before passing it into the washing arrangement ; and 
a convenient method of carbureting would be to add from time to time 
the necessary cazbureting fluid to the scrubbing liquid hydrocarbon. 
Such addition would not interfere with the dissolving out of the naph- 
thaline, as from the lower vapor tension and the practical freedom of 
the solvent fluid from naphthaline, that substance would continue to 
be absorbed while the high vapor tension of the other hydrocarbons 
leads to its volatilizing into the gas. 

On the solvent hydrocarbon liquid becoming so charged with naph- 
thaline that it could no longer dissolve the naphthaline from the gas, it 
would be drawn off from the scrubbing arrangement and cooled to a 
low temperature, and the crystallized naphthaline removed by passing 
through a filter press. Or alternatively, where convenient, the liquid 
hydrocarbon might be distilled, and the fraction containing the major 
part of the naphthaline separated, cooled to a low temperature and fil- 
tered ; the whole distillate being thereafter again mixed. The liquid 
hydrocarbon, thus freed from naphthaline, would be again returned to 
the scrubbing arrangement for further use. By thus using the same 
hydrocarbon fluid over and over again, nothing but the denser vapors 
of naphthaline and other hydrocarbons could be removed from the gas 
or lost. The temperature of the absorbent hydrocarbon would be so 
regulated that the volatile carbureting vapor would either not be ab- 
sorbed, or, if absorbed, again revolatilized into the gas. Not only so, 
but by adding volatile liquid hydrocarbons, they would be made to do 
the double function of washing the naphthaline vapors out of the gas, 
and thereafter being themselves volatilized into the gas ; thereby con- 
ferring upon it additional illuminating power. 

This process could be very conveniently introduced into works pos- 
sessing tar distilling plant. The early part of the distillate could be 
isolated and freed from naphthaline by refrigeration, filtered, and 
thereafter employed to scrub the gas to absorb from it the naphthaline, 
and to carburet the gas. On becoming charged with naphthaline, it 
could either be run from the scrubbing arrangement to the tar well, or 
returned direct to the still to be distilled, cooled, and again prepared for 
re-use in scrubbing the gas. 

Where the conditions connected with a works are such that neither 
of the methods which have been*just described for dealing with the 
difficulties arising from the naphthaline deposits can be adopted, a 
modified carbureting process will be found greatly to reduce, if not 
completely to remove, those difficulties ; for, as already explained, 
crystalline solid naphthaline deposits only take place from gas when 
the naphthaline vapors are present in the gas unaccompanied by the 
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vapors of liquid hydrocarbons having similar vapor tensions. It is 
therefore evident that, by carbureting naphthaline-charged gas with 
the vapors of liquid hydrocarbons having similar vapor tensions, when- 
ever the conditions become such as to cause the precipitation of the 
naphthaline from the gas, the vapor of the liquid hydrocarbon will be 
simultaneously condensed, and will take up the naphthaline in 
solution. 

It is further evident that, in employing such a process, the quantity 
of the vapors of the liquid hydrocarbons added to the gas must be care 
fully adjusted to that necessary to prevent the troubles arising from 
naphthaline deposits ; for whenever the conditions during the distribu- 
tion of the gas become such as to cause the precipitation of the com 
bined naphthaline and liquid hydrocarbon vapors, they invariably, 
owing to their liquid condition and their solvent affinity, take down 
with them from the gas a portion of the other carbureting vapors. This 
reduces the luminosity of the gas; and the condensable matters, of 
course, require to be pumped from the drip traps and returned to the 
works. 








A Speculation Regarding the Cause of Roentgen Rays. 
——<— 


By Mr. ELiau THomson, in Electrical World. 


Since so eminent a physicist as Prof. J. J. Thomson has in a recent 
paper put forward the hypothesis of the breaking down of what we 
have been accustomed to call the ‘‘elements,” and has shown a rea- 
sonable basis for such a hypothesis, the writer deems it not improper 
to state that a similar view had quite independently arisen in his own 
mind, the origin and progress of which may, it is thought, be interesting 
to others working and thinking in the same field. No apologies are 
offered for indulgence in the speculations herein presented. They are 
not presented as scientific theories, demonstrable by appeal to facts, but 
may possibiy aid in investigation, and they are, therefore, given for 
what they are worth. 

For some years past the writer has felt that some light might be shed 
upon the nature and relations of the so-called elements could we attain 
exceedingly high temperatures by any means. The elements may have 
been evolved in the order of their complexity in a manner similar in 
some respects to the species of plants and animals. 

About four or five years agoan experiment was planned as one possi- 
bly capable of permitting temperature far exceeding that of an electric 
are, our present limit, to be obtained. A temperature of less than 
4,500° C. above absolute zero is not high when it is rémembered that 
there can be no upper limit assigned to possible temperatures. Our 
chemistry is now all confined, so to speak, within lower limits than 
4,000° C. to 5,000° C., and even within these limits most known com- 
pounds are decomposed or dissociated. Can we not raise our plane of 
temperature and give birth to a new chemistry in which the present 
elements, though apparently stable hitherto, shall become dissociated 
into simpler forms; for that they are complex is to be inferred from 
the complex spectra which all, not excepting hydrogen itself, possess ? 

It was seen that the temperatures attainable by electric mearis were 
limited by the volatility and consequent expansion into vapor of the 
substances subjected to electric current, but that if the éxpansion could 
be prevented there might result the possibility of securing indefinitely 
high temperatures. To do this it was planned that a very strong and 
thick, but short, cylinder, of tempered steel, should have a small cen- 
tral opening through it so as to make it into a thick tube, This was to 
be lined with an insulating lining of some simple compound, as mag- 
nesia, for example, in a perfectly pure state. A core of wire of, say, 
metallic magnesium, was to pass through this, after which carefully 
insulated heads or caps were to be very solidly clamped to cover the 
ends of the cylinder and form the terminals for the passage of an elec- 
tric discharge. This would pass from head to head through the central 
core (wire of magnesium). This discharge was to be that of ain enor- 
mous condenser charged by alternating currents furnished bya step-up 
transformer and the amount of energy to be delivered in a fraction of 
a second was to be made very large. The operation would be nearly 
instantaneous and should result in enormously high texiperature of the 
material within the steel shell. There could be no expansion to lower 
the temperature. A spectroscopic examination was to be made of all 
the materials present before the experiment and a similar examination 
after the experiment should declare the presence of ary element not 
there before. Reasoning on the idea that many complex compounds 
arise from sudden heating and cooling of comparatively simple com- 
pounds, it was thought possible that if dissociation of elemental forms 
took place at the enormously high temperatures the cooling would 
probably give rise to small amounts of the. denser elements, discoyer- 





able, perhaps, by the spectroscope. These denser elements were to be 
the ‘‘ elemental tars” or ‘‘ polymers” of simple ones subjected to ex- 
periment. The experiment was to be varied in many ways. The gen- 
eral proposition was described to several associates at the time it was 
thought out. Among these are several well known workers, such as 
C. P. Steinmetz, E. W. Rice, Jr., Robert Shand and others. The plan 
was recognized as a basis for a possibly fruitful research. There was no 
opportunity to prepare for the work, and the idea was allowed to rest, 
in the hope that the future would yield the coveted freedom to under- 
take it. After two or three years the discovery by Rontgen of the 
peculiar radiation from the Crookes tube led to the writer’s giving con- 
siderable time to investigation of the actions occurring, and probably as 
a consequence of the prior thought in relation to elemental dissociation, 
the idea came that in the Crookes bombardment stream the conditions, 
upon collision with the platinum anode, must represent those of an ex- 
ceedingly high temperature of the gas. With certain exciting appara- 
tus of great power it was found that the bombardment was so energetic 
as to heat in a few seconds an anode plate 1-16 inch thivk and an inch 
square to intense glowing heat. Considering the small mass of the 
molecules of gas projected from the cathode, the velocity of their move- 
ment was seen to be extremely great if they were to convey the energy 
delivered in so short a time to the platinum anode. The layer of gas 
immediately in front of the platinum must, it appeared, reach an ex- 
tremely high temperature, and represent in a measure the conditions 
sought for in the proposed experiment with the steel tube above 
described. 

The question arose: Could it be that the increase of vacuum was 
after all due to the formation out of the gas, of small amounts of denser 
materials, or even that the elementary gases were decomposed at the 
high temperature only to reform on cooling but with a small “tarry ” 
residue, so to speak, polymers, perhaps, or denser, non-volatile ele- 
ments? If this were so, then the gas should eventually all disappear in 
the same way. It does disappear, but how? We have guessed, but 
may be mistaken. We need to know more of it. 

Considerirg these matters it occurred to the writer that a cause for 
the production of Réntgen rays might be found if the elements were 
dissociated into simple or more primordial matter. Taking the view, 
which has much to support it, that in the spectrum of ordinary heat 
and light we find all those rates of electric oscillation which character- 
ize vibrating molecules or the atoms of elements composing them ; that 
they set waves up in the ether because the ether is essentially electro- 
magnetic ; that the great rigidity of the ether, so opposed to its apparent 
extreme mechanical mobility, is after all only a chemical or electro- 
magnetic rigidity, bearing no proportion to its chemical properties, any 
more than the ordinary fluidity of a chemical compound bears to the 
chemical stability of the compound, we arrive at an interesting sup- 
position respecting the Réntgen ray emanation. If the residual ele- 
mentary gases are broken up into simpler and finer matter within the 
area of the bombarded spot, the normal electro-magnetic rates of vibra- 
tion of that finer matter should be far higher in pitch or of shorter wave 
lengths than in the case of the ordinary spectrum. According to this 
view there would be no oscillation so slow as ordinary light originating 
in the finer matter dissociated from the elements at the exceedingly 
high temperatures represented by the colliding molecules or atoms im- 
mediately at the front of the platinum anode. All the wave lengths 
emitted as normal to the new forms of matter, only existent at the 
highest temperatures, would be of the Réntgen ray order, and a spec- 
trum of such rays might characterize the matter present, as the ordinary 
spectrum does the low temperature combinations. But absence of 
diffraction and refraction effects thus far are formidable obstacles to 
such analysis of these higher pitch rays. 

The absence of the lower or Hertzian waves from sunlight probably 
depends on there existing no molecules or atomic aggregations in ordi- 
nary matter which can possibly vibrate electrically at such low rates. 
So in the hot primordial matter no ordinary light waves need be gener- 
ated, but only the higher order known as Rontgen rays. The latter 
are the normal vibrations occurring in such matter. The spectroscope 
cannot help us in the analysis of these higher waves and the forms of 
matter giving rise to them. Further, if in the universe some of the 
hotter nebulz contain this ultra-elemental matter the eye will not dis- 
cover it, and the air around the earth is too absorptive for these higher 
rays to penetrate it and reach us. A “‘ fire mist” of primordial matter 
must remain invisible unti] some part cools sufficiently to form aggre- 
gations which we call elements, which are, perhaps, only extremely 
stable forms resembling in stability most of our known compounds at 
near absolute zero. 

Admit the possibility of the view here expressed as a speculation 
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merely, and it follows that there may be stars so hot interiorly as to 
possess only an outside layer of elements in the ordinary sense, while 
farther down within them are the black depths which shine only with 
the higher rays. Our sun has a low density, and if its interior, not 
subject to radiation loss, be of very much higher temperature than its 
exterior cloud of ordinary elements, a rift in the cloud might let out 
Rontgen rays which would produce electrical disturbances in the 
earth’s outer atmosphere. Again, the mystery of the sun’s supply of 
heat would be in part resolved. The heat given out in the formation of 
ordinary chemical compounds may be relatively very small compared 
with that yielded during the condensation of the ultra-elemental matter 
assumed into ordinary forms called elements under very powerful chem- 
ical or electrical forces. One can then conceive of a real photosphere 
surrounding the sun and begin to understand the meaning of those tre- 
mendous outbursts of activity connected with prominences and spots. 
Ordinary elementary forms arising by combination and cooling in the 
outer solar layers would precipitate themselves into the hotter dark in- 
terior to be violently decomposed, and this would occur over and over 
again until the interior temperature was too low for it. Should the ac 
tion become rhythmic we may begin to understand sun spot periods or 
stellar variability. 

These ideas are not scientific in the limited sense ; they are the result 
of imagination allowed free scope in dealing with imperfect data. The 
whole fabric must stand or give way according to fitness in the light of 
advancing knowledge of real facts. The history of science and inven- 
tion shows that progress often depends upon a fortunate leap in the 
dark, and that no harm can come from consideration of many suggest- 
e hypotheses in a field where so little is known. To forewarn is to 
forearm, even if the final result is to expose a fallacy, 

If the writer succeeds in drawing attention more than ever to such a 
fruitful field of research as the Crookes phenomena furnish he will be 
satisfied. The conviction cannot be escaped that we have in them the 
opening of a new era in physical science, an extension of limits, a new 
chemistry, perhaps. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
— 

THE following inquiry is referred to Mr. E. H. Jenkins, Superinten- 
dent of the Covington (Ky.) Gas Light Company—we add that the 
gentleman who asks the question asks it in good faith : 

PuHiLa, Pa., July 2, 1897. 

To the Editors AMERICAN Gas LIGHT JOURNAL: Reading Mr. E. H. 
Jenkins’ valuable paper on ‘‘ Leakage,” read before the Western Gas 
Association last May, and published in the JourNAL for June 14th, 
1897, I am in doubt over the point where he speaks of correction of 
temperature being a very important matter. 

Will you kindly enlighten me how he arrives at the figures ‘‘ 974 
cubic feet,” the gas being registered at a temperature of 70° F., the 
standard for registration being 30 inches barometer and 60° F. Please 
give solution ?—Very truly, INQUIRER. 





Mr. W. S. RaTHELL, Superintendent of the Decatur (Ills.) Light, 
Heat and Power Company, writing to the JoURNAL under date of June 
30th, says: ‘‘ Acting under the instructions of the Board of Directors, 
I have let to the Western Gas Construction Company the contract to 
furnish the necessary material to remodel the Kendall oil gas plant 
placed in their works some years since. The shells of the old Kendall 
apparatus will be utilized and the generating plant changed to a double 
superheater setting, 6 feet in diameter. This will give an apparatus up 
to acapacity per diem of about 350,000 cubic feet. Anticipating the in- 
crease in candle power we are mailing to the residents the following 
notice : ‘‘ After September 15th, when improvements on our plant will 
be completed, if your gas fails to give light equal to that of two incan- 
descent elecric lamps, your fixtures are at fault. Let us know about 
it. We can remedy the trouble.” The prolonged cold weather has 
been a damper on the gas stove business, but since the thermometer 
has climbed uparound the 90° point we have placed tothe credit of our 
sales department about 75 ranges, which have aided in bringing our 
daylight consumption up to about 55 per cent. of the entire output. 





THE new apparatus for the Ipswich (Mass.) Gas Company will be 
completed and in use by September 1st—-so it is said. 





Tue authorities of Alexandria, Va., have decided to employ an expert 
for the purpose of determining what improvements are necessary to put 


shape to manufacture gas for illuminating and fuel purposes in accord- 
ance with economical and satisfactory methods. 





THE Chicago daily newspapers recently reported that a novel scheme 
to beat the Chicago Gas Company was explained in the Criminal 
Court, when A. Summerville was brought to trial before Judge Smith. 
Defendant was charged by the Chicago Gas Light and Coke Company 
with fraudently tampering with gas meters. It was stated in Court by 
the prosecution that Summerville had gone around town representing 
himself to be a gas fitter. When he found a business man with whom 
he thought it safe to ‘‘ negotiate,” it is said he would impart the infor- 
mation that he could ‘fix’ the gas meter so as to reduce the expense 
of the consumption of gas 50 percent. For this service Summerville’s 
fee was $5. George B. Angelica, a saloon keeper at No. 479 Wabash 
avenue, thought well of Summerville’s proposition, and paid him $5. 
In Court Angelica testified that defendant’s manipulation of the gas 
meter reduced his gas bill about 30 per cent. The prosecution alleged 
that Summerville found 17 men in one week who were willing to pay 
him $5 each to ‘“‘doctor” their gas meters. Summerville’s plan was 
to puncture the diaphragms. He was convicted. 





Messrs. J. Howarp NICHOLS, James W. Cumnock and Luther 
White, D'rectors of the Chicopee (Mass.) Gas Company have filed the 
following notice, bearing date of June 30th : ‘‘ The undersigners, being 
the Directors of the Chicopee Gas Company, hereby certify that said 
Company has sold all of its real estate, situated in Chicopee, together 
with building, apparatus and machinery used for the manufacture of 
gas, and likewise all of its holders, pipes, mains and meters for the dis- 
tribution of gas, to the Chicopee Gas Light Company, and has signed 
and delivered a deed thereof. And the said Directors likewise declare 
that said Company does likewise surrender and give up all right which 
it has to lay pipes and mains in the streets of Chicopee. This surrender 
to be operative whenever similar privilege is granted to the Chicopee 
Gas Light Company as the successor of said Chicopee Gas Company.” 





WE understand that the Citizens’ Gas and Electric Company, of 
White Plains, N.Y., has again changed ownership. This time Penn- 
sylvania capitalists are said to be in control. 





THE plant and franchises of the Geneva (N. Y.) Gas Light Company 
have been purchased by Messrs. George T. Duncan, Seth L. Larrabee 
and E. B. Winslow, of Portland, Me. 





THE proprietors of the Consumers Gas Company, of Wilkes-Barre, 
Pa., have declared a dividend of 3 per cent., out of the earnings for the 
first half of the year. It is payable on demand. 





Mr. Homer MANVIL, of Kalamazoo, Mich., is the main party in in- 
terest for the projected gas plant at Holland, Mich. 





A QUEERLY based suit for damages is reported from Atlanta, Ga., the 
papers in which were filed on the 28th of June. The main points in 
the complaint recite that, on a certain date, John Wright, a laborer in 
the employ of the Atlanta (Ga.) Gas Light Company, while working in 
a trench, struck his foot with a pick with which he had been loosening 
the soil. The injuries received resulted in his death ; so it is claimed 
by his widow. She further avers that had the pick been perfect the ac- 
cident would not have occurred, since her husband was well versed in 
the nature of the work he was performing. The sum asked is $5,000. 





THE Directors of the Hartford (Conn.) City Gas Light Company 
have declared a semi-annual dividend of 4 per cent., payable on de- 
mand. 





THE Boston Post, of July 2d, says: ‘‘As gasfitters will not be al- 
lowed to practice in the business, after October 1st, without licenses, the 
Board of Examiners for Gasfitters has determined to hold two examin- 
ations a week instead of one. Between 10 and 20 applicants are exam- 
ined each time. All the gasfitters must show in a practical way what 
they know about their trade, and for this purpose the Board has ob- 
tained every kind of pipe and appliances that are likely to be used, so 
that the practical demonstration may be made before the Board in the 
rooms of the Board of Health, where the examinations are held—here- 
tofore the candidates have been Yaken outside for the practical tests. 
They are required to name and explain the office and purpose of every 
piece in the collection. Until all the gasfitters that are in the business 
now have been examined, their certificates made out and their licenses 
issued, the Board will have much work to do. It takes nearly a-whole 





the gas plant (which is owned and operated on municipal account) in 


afternoon to examine a class, and to read and pass upon the papers of 
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15 or 20 persons is no small task, especially as many of the old gasfit- 
ters who may know their business well and understand the questions 
perfectly, are unable to write their answers readily and legibly, Of 
course, bad spelling and construction are overlooked in marking the 
percentage. After October 1st probably only such as are about to begin 
the trade will have to be examined. Ifa candidate fails in the examin- 
ation the first time he has to wait three months for another trial, and if 
he then does not pass he must wait six months more.” 





Mr. SaMvuEL Dopp, Treasurer of the Meriden (Conn.) Gas Light 
Company, denies that any offer for control in the stock of the Company 
has been made by any syndicate. Our advices, however, go to show 
that certain people connected with the proposition to secure control of 
the gas properties at Bridgeport, New Haven, etc., are not adverse to 
adding Meriden to their holdings—prospective and otherwise. 





A CORRESPONDENT at Bristol, R.I., writing to the JoURNAL, under 
date of the 5th inst., says: ‘‘ The committee on permanent organization 
of the Bristol County (R.I.) Gas and Electric Company, reported to 
the Directors of said Company, at a meeting held at the First National 
Bank, Bristol, R.I., July 3rd. The number of Directors was increased 
from 5 to 9. The Board completed is thus composed: Col. Samuel 
P. Colt, J. H. Manchester, ex-Lieutenant Governor Wardwell and W. 
R. Bogert, of Bristol ; Judge B. M. Bosworth, J. W. Martin and John 
Waterman, of Warren; L. R. Peck of Barrington, and M. J. Perry, of 
Providence. The Directors named the following officers: President, 
Col. Samuel P. Colt; Vice-President, John Waterman ; Secretary, 
Treasurer,and Manager, W. R. Bogert. 





THE old contract made by the authorities of Spencer, Mass., with the 
Spencer Gas Company for the lighting of the streets, expired on the Ist 
inst. At the town meeting held last April the Selectmen were author- 
ized to contract with the Spencer Gas Company for lighting the streets 
with arc lamps for one year, from July 1st, ‘‘ at the average price per 
light that is paid by other towns in Worcester county.” The Select- 
men have ascertained that the average price paid by the other towns is 
about 27 cents, and have directed Mr. H. H. Capen, of the Board, to 
make a contract with the Company for 70 arc lights, to be lighted 22 
nights in every month, at the rate of 27 cents per lamp per right. 





ARTICLES incorporating the Wattles Steam and Gas Engine Com 
pany have been filed with the Secretary of State of Rhode Island. 
According to the articles the Company is formed for the purpose of en- 
gaging in the business of owning, buying, and selling patent rights for 
steam engines, gas engines, motors and motor vehicles, and all articles 
relating to and incidental thereto, for the manufacture and sale of such 
engines, motors and motor vehicles, for the establishment of manufac- 
tories for their production, for granting license to others to manufac- 
ture and sell such, and for the transaction of such business as may 
arise in connection with the foregoing. The amount of capital stock is 
$100,000, and the incorporators are Henry A. Stearns, Luther H. Wat- 
tles, Clarence E. Wadsworth, William B. Sherman and James B. Ar- 
nold. The chief place of business is Providence, R. I. 





It can be definitely stated that the syndicate which has been dicker 
ing for control in the shares of the New Haven (Conn.) Gas Company 
has secured a majority of the stock. The price paid was $69 per share 
(on the par of $25), and the syndicate will take all the stock that is 
offered at the price bid. 





THE proprietors of the Santa Ana (Cal.) Gas and Electric Company 
have given notice that the rule declaring that ‘‘consumers using less 
than 200 cubic feet of gas per month will be charged 50 cents meter 
rent,” will hereafter be strictly enforced. Heretofore the rule has been 
honored more by breach than observance, but the increase in the num- 
ber of parties insisting on having gas meters in their houses, merely to 
insure them against electric light extinctions, necessitated the enforcing 
of the rental direction. 





A CORRESPONDENT at San Jose, Cal., forwards the following under 
date of June 18th: ‘‘The 9th annual meeting of the San Jose Light 
_and Power Company was held yesterday afternoon. A very large 
representation of the stockholders was present. The reports of the 
officers showed a prosperous business for the past year. That the pub- 
lic appreciated the reduction in gas rates is shown by their use of 
1,250,000 cubic feet of gas more than was used in 1896. The earnings 
warranted the declaration of a 6 per cent. dividend and the setting aside 





mains in the outlying districts. The following Directors were eleeted ; 
Lloyd Tevis, J. K. Prior, Uriah Wood, Amasa Eaton, J. E. Leiter, G. 
Lion and C. W. Quilty. The Directors on assembling selected the fol- 
lowing officers: President, C. W. Quilty ; Vice-President, Amasa 
Eaton ; Treasurer, C. T. Ryland; Secretary, J. B. Clark. Much of 
the increased consumption of gas during the past year is attributed to 
the rapidly growing use of gas stoves by thrifty housewives, who, at a 
less cost than with coal or wood, cook food by the most rapid, cheap 
and scientific method now known, and who, by this use of gas, avoid 
the stench, inconvenience and danger of explosion of coal oil and gas- 
oline. The San Jose Light and Power Company has on sale, from 75 
cents upward, every style and cost of gas stove in its gas stove depart- 
ment, and to every purchaser of a gas stove is presented a copy of 
Marion Harland’s famous cook book, ‘ How to Cook with Gas.’” 





THE plant of the St. Joseph (Mo.) Light and Fuel Company was sold 
at auction an the Ist inst., as advertised by the Illinois Trust and Sav- 
ings Bank, the trustee for the mortgage, under foreclosure proceedings. 
The property was bid in by Mr. C. H. Randle, of Chicago, for $250,000. 
The consolidation of the gas interests of St. Joseph will now be com- 
pleted without delay. 


THE reappointment of Mr. Charles H. Gifford, of New Bedford, 
Mass., as a member of the Massachusetts Board of Gas and Electric 
Light Commissioners, has been confirmed. 








A CORRESPONDENT at New London, Conn., forwards the following : 
‘The New London Gas and Electric Company is to be commended 
over its action in concluding negotiations with Mr. C. A. Williams for 
the purchase of a plot of land just north of its present site. On this 
new purchase the Company will construct its holder, which it was pur- 
posed to erect on a plot to the west of the railroad track, a plan which 
they abandoned in deference to the wishes of the owners of adjacent 
property. The holder is to be of the single lift order, with a capacity 
of something over 100,000 cubic feet.” 





THE Trustees of the Wheeling (West Va.) municipal gas plant, have 
determined to increase the illuminating value of the gas supplied, from 
164 candles as heretofore, to 20 candles hereafter. Oil will be employed 
as the enriching medium. 





Tue Buffalo Times says that after six years of existence, the Medina 
(N. Y.) Gas and Electric Light Company has been consolidated with 
the Medina Water Works Company, the latter Company in connection 
with several wealthy men from Rochester and New York having pur- 
chased the Electric Light Company. The new corporation will be 
known as the American Electric Light Gas and Water Works Com- 
pany. The deal has been in contemplation, but the final consummation 
was not had until yesterday. Mr. Spencer, of New York, will have 
full charge of affairs here, he having taken the place of Mr. William 
R. Curry, who has been the Superintendent and Manager for the past 
14 years. The exact sum paid for the plants is not known, but is 
stated upon good authority to be in the neighborhood of $100,000. The 
Electric Light and Gas Company, although a paying concern, is mort- 
gaged to the amount of $17,500. In order to escape paying the interest 
or the mortgage, which is reported to be due, the Company sold out to 
the Water Works Company and a number of other wealthy men, who 
are reported to be the mortgagees, thus the mortgage is left standing 
and no interest accrues. William Ross, President of the Water Works 
Company, will probably be made the President of the new organization, 
as he seems to be the real head of the whole concern.” 








The Reduction in the Cost of Steam Power from 1870 

to 1895. 

— 
The last meeting of the season of the Association of Mechanical En- 
gineers, of Providence, was held at their rooms in that city the first 
week in July. A paper upon ‘‘The Reduction in the Cost of Steam 
Power from 1870 to 1895, and the Outlook for the Future,” was given 
by F. W. Dean, of the firm of Dean & Main, of Boston. Twenty-five 
years ago the most economical steam engine in use in mills was the 
Corliss simple condensing engine that used 19 or 20 pounds of steam 
per horse power per hour. Previous to that time compound engines 
had been used in England in mill practice, and simple engines had in 
many cases been changed to compound. In this country compound 
pumping engines had been used to a very limited extent, and the in- 
stallation of the Morris engine at Lowell and the Leavitt engine at 





of funds equal to paying for the placing of about two miles of gas 
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(Continued from page 54.) 

Lynn are notable examples of them in the 
early part of the period that we are consider- 
ing. The Pawtucket, R. I., pumping engine, 
which was started on June 30, 1878, is another 
important example of economical pumping 
engines, and probably was the most economical 
engine that had been built up to that time. 

While these engines are not mill engines, 
they influence the practice of builders of mill 
engines and can properly be considered with 
them. Pumping engines have always been 
the leaders in economy, but at the present time 
the best pumping and mill engines are prac- 
tically equally economical. At the present 
time we may cite the Louisville pumping en- 
gine and some two or three mill engines, as at 
Grosvenordale, Conn.; Natick, R. I.; West 
Boylston, Mass., and Berkeley, R. I., as being 
almost on a par. It is now as easy to design 
an engine to use less than 13 pounds of feed 
water per horse power per hour as it was to get 
down to 16 pounds in 1895. 

The causes of this economy are, 1, steam 
jackets ; 2, compounding ; 3, reheaters ; 4, and 
simultaneously with 1, 2, 3, higher steam pres- 
sure; 5, later combination of all the above 
with larger low pressure cylinders than had in 
general been used. While steam jackets date 
from the time of Watt, and the reheater from 
the time of Cowper, in the early sixties they 
had not in general been appreciated. At pres- 
ent there is a tendency to underrate them, but 
it is not to be forgotten that all of the good re- 
cords are obtained from jacketed engines. 

It is safe to say that from 1870 to 1895 steam 
consumption of engines has steadily decreased 
from 20 pounds to 124 pounds per indicated 





horse power per hour. Other things being 
equal, this means a saving of coal of 374 per 
cent. This has also carried with it a reduction 
in the number of boilers required of about the 
same per cent. Within this period of 25 years 
the use of exhaust steam for various purposes 
has extended, so that the steam power in mills 
of certain kinds costs almost nothing for coal. 
In boilers there has been scarcely any improve- 
ment in economy of the prevailing type, viz., 
the horizontal return tubular boiler. There 
have been some improvements in grate bars 
tending to promote economy. 

The vertical boiler is receiving the recogni- 
tion that it deserves, and it is likely to displace 
the horizontal return tubular boiler, as it saves 
about 4 per cent. of coal compared with the 
latter, and, besides, provides moderately super- 
heated steam, which in itself is productive of 
economy. Vertical engines are beginning to 
be appreciated, and I predict their increasing 
use in mills from this on. Their friction is less 
than in horizontal engines by some 6 per cent., 
and thereby a saving of about this amount of 
steam is in sight. There is also the economy 
which results from the use of economizers in 
the flue, and in the general case this saves 7 or 
8 per cent. of coal; but as this is something 
extra, compared with the older plants, the 
fixed charges that go with this should be con- 
sidered. They probably reduce the net saving 
in money to 4 per cent. 

The remaining improvement that is now 
apparent, except the continued increase in 
steam pressure, which will soon reach 200 
pounds, is superheated steam. There is now 
no difficulty in using this, as we have oil that 
will stand its use in cylinders. By its use a 
small engine has used 10.17 pounds of steam 
per 1-horse power per hour, and it would seem 
that 10 pounds were within reach. Ten pounds 
can be compared with 124 pounds, giving 20 per 
cent. saving over the best present practice. 
Finally, it should be remembered that the 
modern plant is not the most economical that 
can be installed at present, but far from it. 
Similar remarks can be applied to the plant of 
1870. Now, looking a little further into the 
future, for the common use of highly super- 
heated steam and its effects, it can without 
doubt reduce the consumption of steam to 10 
pounds per horse power per hour. Steam suf- 
ficiently superheated to do this is perfectly 
practicable to day, and is used in a few plants 
in Europe. It has not been applied, kowever, 
to any high grade engines. 








Moisture in Coal. 

Engineering Record remarks that the char- 
acteristics of different coals with reference to 
their ability to absorb moisture vary between 
wide limits. Anthracites are almost wanting 
in this property. The surfaces of the lumps 
of anthracite coal become wet when exposed 
to rain, but there is scarcely any penetration of 
the moisture into the structure. The semi- 
bituminous coals, of which the Cumberland 
and Pocahontas are examples, absorb some 
moisture because a considerable portion is 
usually in the condition of dust, but the part 
which consists mainly of lumps absorbs little 
more water into the body of the fuel than does 
anthracite coal. If a small pile of Cumber- 
land coal which has been wet by the rain is left 
in the open air, the moisture will quickly and 
almost wholly disappear after one or two days’ 








drying. The percentage of moisture which 
these coals contain when subjected to the ordi- 
nary exposure of transportation and storage in 
an unprotected pile seldom reaches as high a 
point as 5 percent. The bituminous coals have 
different properties in this respect. Their 
power of absorbing moisiure is much greater. 
Some of these coals which have all the appear- 
ance of being practically dry will, when tested 
for moisture, shrink 5 per cent. or more. The 
water entersthe structure and becomes in some 
degree hydroscopic. The surface indications 
fail to reveal it. These coals sometimes con- 
tain no less than 15 per cent. of moisture, and 
yet they appear no more moist on the surface 
than Cumberland coal, which holds but 5 per 
cent. 

It is a matter of some concern how to treat 
the moisture in the case of wet coal used on an 
evaporation test. It is agreed that the basis of 
computation should be the weight of dry coal, 
but the point at issue is whether the boiler 
should be given credit for the evaporation of 
the moisture in the fuel. The subject does 
not have the importance with the higher grades 
of coal because these seldom contain much 
moisture. As it happens the coals which con- 
tain the large quantities are the ones which 
are often of the poorest class. With an evapo 
ration, for example, of 5 to 1 and 15 per cent. 
moisture in the coal, the credit to which the 
boiler is entitled for evaporating this moisture 
is 3 per cent.; whereas, in the case of the high 
grade coals giving, perhaps, 10 to 1 evapora- 
tion, with 5 per cent. moisture, the percentage 
is only one half of 1 per cent. It would ap- 
pear, then, that the subject might in some in- 
stances be of great importance. 

How this should be decided is a question de- 
pending upon the objectin view. If the com- 
mercial value of the coal is the thing desired 
and the moisture is one of its usual character- 
istics, then no allowance of any kind should be 
made for it. The moist condition is the state 
in which it is purchased, and that is the condi- 
tion on which the results should be based. If 
the efficiency of the boiler as a steam generator 
is desired irrespective of the coal used, it seems 
certain that the boiler should have the benefit 
of every advantage to be derived from the use 
of dry coal, and under those circumstances it 
should have the credit of evaporating the 
moisture which the coal contains the same as 
though moisture was in the interior of the 
boiler. The boiler should in no respect be 
made to suffer because of the heat lost in this 
way. 





The Market for Gas Securities. 





Something of a drive was made to-day (Fri- 
eay) in Consolidated, certain bear operators 
having, through a judiciously put out line of 
short stock, succeeded in marking the price 
down to 164%. Early in the afternoon sales 
were made at 1654, with that figure bid for more 
stock. It looks a very nervy thing to sell Con- 
solidated short ; for our part we would rather 
buy it for long account at 175 than sell it short 
at 164. Our advice is to buy and to buy with 
the expectation of holding until the deal is 
made. East River common crossed the 80 mark, 
and other city shares are dull and strong. 

Brooklyn Union is in fair demand, at a 
shade lower than a week ago. Chicago gas is 
steady. The details of the merger in Chicago’s 
gas interests are to all intents and purposes ar- 
ranged. Bay State is uncertain and erratic. 
Laclede common advanced to 27. The general 
situation is in favor of the investor. 
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Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St., New York Ciry. 
Juuy 12. 


(> All communications will receive particular attention. 

(2 The ~~ te quotations are based on the par value 
of $100 per share 

N. Y. City Companies. Capital. Par. Bid. Asked. 


Consolidated, ......++++++++ $35,430,000 100 164% 165 
Central ........0. eebenpeeies 500,000 50 195 Le 


* <Morip ...600063. re: | ee mia 
Equitable...........ssesee00 4,000,000 100 «282 2x 
Bonds, 6's........... sees 1,000,000 1,000 105 


3 ist Con. 5’s....... 2,800,000 1,000 114 " 
Metropolitan Bonds ....... 658,000 ne 108 112 
Mutual...,...ccsccsesccesees 3,500,000 100 242 25x 


= FES s sacendss00np +. 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 x sd 
WGTURGE DD os éii'essvctecses oon 150,000 50 85 

a I oss 065 Secs 150,000 1,000 ES 98 
New York and East River.. 5,000,000 100 79% Sh 
| er 2,000,000 100 11134 112% 
Bonds Ist 5’s........+0+ . 8,500,000 1,000 112 115 
** 1st Con. 5’s....... 1,500,000 . 106 = Wi 
Richmond Oo., 8. “ners: 348,650 50 50 - 
Bonds....... 100,000 1,000 ws RA 
ae eee seeee 5,000,000 100 110 1114 
Preferred ......000..c000 5,000,000 100 117 : 


Bonds, ist Mortgage, 5's 1,500,000 1,000 113 156 

WORRIED siccckecsscqvsceckas 299,650 50 130 
Out-of-Town Companies. 
Beeshiys Them ccccsgace 15,000,000 100 109% 110 
“ Bonds C's) 15 000,000 1,000 112 112% 

Bay State.......... wesencs 15,000,000 50 12% 12% 

sa Income Bonds..... 2,000,000 1,000 et 35 
Boston United Gas Co,-- 

is Series S. F. Trust.... 7,000,000 1,000 8&7 

aaa “3 “* ... 8,000,000 1,000 61 


Buianle ‘Mutual. petescesnbes 750,000 100 125 a 
Bonds....... 200,000 1,000 9 100 
Central, San Francisco..... 2,000,000 bl 95 


Chicago Gas Co...........+. 25,000,000 100 935g 94 
Chicago Gas Lt. & Coke Co. 

Guaranteed Gold Bonds. 7,650,000 1,000 104 104% 
COIL knpcinetvescs deed 1,069,000 ~ 78 80x 

ist Mortgage..........+. 1,085,000 es Ss 96 
Consumers. Jersey City.... 2,000,000 100 73 7 

re Bonds eecevesses 600,090 1,000 101% 108 
Cincinnati G. & C.Co....... 8,500,000 100 01g 202 





















































Consumers, Toronto....... + 1,600,000 50 3=:184% «187 
Capital, Sacramento........ 500,000 50 oo) 35 
DONE Oi ic i cikvinais 150,000 1,000 wa Pr 
Consolidated, Baltimore.... 1,000,000 100 - 5714 
Mortgage, 6°s........... 8,600,000 ae 107 107% 
Chesapeake, ist 6’s..... 1,000,000 = ss 
Equitable, ist 6's. ..... . 910,000 
Consolidated, Ist 5°s.... 1,490,000 a és 
DOE. is engdivnscpe pines «++ 4,000,000 22 fe 
** Con. Bonds....... e+» 4,312,000 Fa 72% 74 














Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 os 101 
































Fort WayRe ..y.5.ccs0.seeee 2,000,000 ai 81 8&3 
* Bonds...... sees 2,000,000 “ 92 94 
Hartford............ seanecoe 750,000 25 145 





Indianapolis... 6° .....s00+. 2,000,000 <i 146 =: 150x 
« ...<denMia, Ot. ctcce 2,650,000 ~ 104s 106 
Jersey City........ covssonde 750,000 20 8 8=6180 “a 
Lafayette Gas Co., Ind..... 1,000,000 100 82 84 
Bonds ,....00+ cessereces 1,000,000 1,000 92 94 
Louisville. ............ seseee 2,570,000 50 i on 
Laclede, St. Louis.......... 7,500,000 100 Pg 2744 
Preferred...........+++. 2,500,000 100 8 «=8B 
Bonds .......002 seeeeees 9,084,400 1,000 10014 





















































Little Falis, N. Y........... 50,000 100 = 100 
Bonds....... © eevccccees 25,000 me ae 100 

Montreal, Canada .......... 2,000,000 100 200 

Newark,N. J.,GasCo....... 1,000,000 2s 142 


Bonds, 6°S .......es000+. 4,000,000 nf 123 
New Haven........seseeeees 1,000,000 2 225 od 
Oakland, Cal...........+.+++ 2,000,000 ra 534, 4 
- BORES, 00000000 750,000 

















Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage....  20,100,00 1,000 rr 108 
2d 0 +.» 2,500,000 1,000 104 105 
Peoples, Jersey City........ 500,000 50 ey 1%5 








Rochester Gas & Elec. Co.. 2,150,000 50 



















_ - Preferred......sss+ee0++ 2,150,000 50 83 ‘ 
\ Consolidated 5’s........ 2,000,000 - 87% «(8 
San Francisco, Cal. ........ 10,000,000 100 94 9416 
St. rot Gas Light Co.. 100 79 81 
st Mortgage, 6’s...... nae 84 87 
iextonasens BP cvned sas's ki - be 
General Mortgage, 5's . 88 90 
ES) | SS 25 os os 
ington, D. C..... 2 250 Ke 
Western, a . 100 71 22 
Bonds, 5's .. ‘ 000 a 98 100 
Wilmington, Dei.. eoccccecces 550,000 530 6.200 
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DIVIDEND NOTICE. 8 
\adeneninpeinnaiestininbiebietin ARE THE 
OFFICE OF THE UNITED Gas IMPROVEMENT Co., | 
813 DREXEL BUILDING, PuiLa., June 24, 1897. | BEST IN THE WORLD. 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable on July 15, sen 
1897, to stockholders of record at the close of business June Get Catalog 
30th. Checks will be mailed. and Discounts. 
1151-3 EPWARD C. LEE, Treasurer. 
=eoa 
WANTED, The MICA MFG. CO 
Position with Gas Company. 2 E Micasmiths, 
: MICA CHIMNEY. 
Address 88 Fulton Street, 
. W. BU Ww Etched chimneys to 
" ihe cmdabcriee Order. N. Y. City. 
1152-4 Rockford, Ills. 
= b 
ols The Gas Engineer's 
Position Wanted 
As Superintendent of Coal Gas Works, Laboratory Handbook. 
by an all-round man. Is master of all details in the manu- 
facturing and distributing departments. Best of references. By JOHN HORNBY, F.1.C. Price, $2.50. 
Address 
1153-3 “F. W.,” care this Journal. A. M. CALLENDER & CO,, 32 Puy Sr., N. Y. Crry. 








GAS GOMPANY SECURITIES 


A SPECIALTY. 


Brooklyn, 
Columbus, 
Consolidated of New Jersey, 
Detroit, 
Madison, 
Milwaukee, 

Grand Rapids, 

New York, 

Syracuse, 
St, Paul. 


CUSTAVUS MAAS, 
26 Broad St., N. Y. 


— ree 


Telephone, 
2137 Cortlandt. 








MARQUAND & PARMLY, 


160 Broadway, New York. 





Members New York Stock 
Exchange. 








me Pittsburgh Gas & Coke Co. 


MANUFACTURERS OF 
Otto-Hoffmann Retort Oven 


COKE, 


Coarse or Fine, Hard or Soft. 


AN IDEAL COKE FOR WATER GAS. 


Works on Monongahela River. 
Shipping Facilities by River and Rail. 


Sales Office, 311 Lewis Bldg., PITTSBURGH, PA. 





Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times fatally, by the escape of gas resulting from the burst- 
ing of a bag, and our patent improvement is designed to 
obviate such calamities. The indicator A shows unerringly 
when the bag has been sufficiently inflated to pack the main, 
and when the pumping should be stopped. Our Bags are 
made of a rubber stock especially prepared to admit of great 
distension, and to resist the action of Oils, Gases, Naphtha 
and other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 


in. Cos Bag, each, $0.60 12-in. Gas Bag, each, $5.00 
4“ “ rr 16“ rn “ 


80 8.25 
5 “ 1.05 20 ** 12.00 
6 * “ 1.75 24 ** 17.00 
sg“ “ “ 2.65 30 ** “ - 27.50 
o« & “ 3.75 


the Peerless Rubber Mfg, Co, 


16 Warren St., N. Y. City. 
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Special Trays for Iron Sponge or Oxide of Iron, 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired 








553-557 West Thirty-third Street, New York, 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 





BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


Street 





The Pioneer Vertical Water-Tube Boiler of the World! 
THE HAZELTON OR PORCUPINE BOILER. 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 

















Correspondence Solicited, 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Cable Address, “Palla.” New York. (| Office, TIGE. (3th St., N.Y., U.S.A. 


Tele., **1229-18th St.,"’ New York. 














HEADQUARTERS FOR 





. 

ies Gas Pressure 
Simple in Con- 

struction, Accur- | 

ate in Operation | 
Low in Price. 

Fully Guaranteed. Send | 


for Circulars. 
| 


The Bristol Co., 


Waterbury, Conn. 










THEO. CLOUCH, 


(Established 1870.) 


SOLE MANUFACTURER OF THE 
Trade Mark Trade Mark 
Maxim& Clough Adjustable Gas Burners 
Reg. Reg. 


E. H. Nickel Tips for 
Water Cas a Specialty. 


THEO. CLOUGH, - - Dobbs Ferry, N. Y. 





TMORIUM | 


The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 








Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 


| Regenerator Furnaces, 


By Maurice GranaM, C.E. 
Price, $1.25. 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. 


Patent Lava Gas Tips. 


UNIFORMITY L 
GUARANTEED. ¢ 





D. M. STEWARD MFG. CO., 


CHATTANOOCA. TENN. 














WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 


WELSBACH LIGHTS are fully controlled, and the 
manties and chimneys. Thousands are already in use. 


THE WILDER MANFG. CO., 
©0008 0000 0000 000820000000 0000000000 00000000 000000000008 00000000 0000808 


crtatesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 





or luw pressure in the supply. 
vernors soon pay for themselves by preventing the breaking o¢ 
rders may be given to the Welsbach Co., or sent to ourselves. 


818 Cherry St., PHILADELPHIA. 





















“INDUSTRIAL 




















’”” RAILWAYS, BINDER for the JOURNAL 
, 
Charging Cars, — 
DURABLE. 
” —_—_—— 
Coke Cars, Tip Cars, LIGHT. 
For bringing coal from storage bins to retort houses ; SIMPLE 
for handling hot coke directly from the retorts ; and for CHEAP 
carrying ashes, respectively. m 
These railways are especially designed for handling HANDSOME. 
material in and around gas works. an 
We have just issued a new, 40- , illustrated Cata- Price, $1. 
logue, No. 9708, giving detailed information in regard to citinisinaie 
this system of tracks and cars. Before you forget it, 
gond or a copy. A.M. Callender 
& Co., 
C.W. HUNT COMPANY, 82 Pine st. 
N, Y. City. 














45 Broadway- N. Y. City. 
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THE Patent “Standard” Washer-Serubber 


(U.S. A. Patent, No. 486,927 of November 29, 1892.) 


As in use in most of the principal Gas Works in Great Britain and on the Continent of Europe. 


THE FOLLOWING ARE SAMPLES OF TESTIMONIALS RECEIVED, VIZ.: 
From MR. A. C. McMINN, Engineer at Kensal Green Station of The Gas Light and Coke Co. 


“T have had No. 2 Washer at work and find it as satisfactory as No. 1. I am sending to-day certificate for 
final payment.” 


From MR. W. R. CHESTER, Engineer to the Nottingham Corporation. 


“The Washer fitted at Basford last year with your new Patent Wood Segments, works well, and I am quite 
satisfied with 1t. I propose to have each vessel converted to wood segments, as the iron ones wear out.” 





FOR PARTICULARS AND ESTIMATES APPLY TO 


KIRKHAM, HULETT & CHANDLER, Limited, 


PALACE CHAMBERS, WESTMINSTER, ENGLAND. 


RITER & CON LEY, PITTSBURGH, PA. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers. Scrubbers, Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WoORK OF BEVERY DESCRIPTION. 




















ites 


For Cutting Cast, Wrought | Er BErEHRE ND. 


: Iron, Gas & Water Pipes. | SOLE IMPORTER OF THE CELEBRATED 
We) THE ANDERSON PIPE CUTTER | 


COMPANY, Manufacturers, | German (Stettin-Didier) Clay Gas Retorts, 


293 Lincoln St., Marlboro, Mass 


Will cut from 2 in. to 24 in. gO 4 a. oT MOD X.Y. omice. 135 Greenwich st | BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 


Pipe Cutting Tool C. H. Tucker, Jr., Manager 









THE ANDERSON Earring tis 


Made in all sizes. 





WALDO BRos., _| stettin “Anchor” & “‘Eagle’ Brand Portland Cement 
102 Milk Street, Boston, Mass. | 10 & 12 Old Slip, New York. 











Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 
° 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
ys any pressure is at once seen. 

bt 3. When the required discharge arid the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4, Any suitable combination of the different factors of any problem, under all possible cond_ 
tions, may be immediately found. 


“a CAS-FLOW 
COMPUTER. 
< 
e 


It Prevents Errors and Saves Hours af Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO,, 32 Pine St., N. Y. City. 
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AMERICAN GAS COMPANY 


Owns, Operates, Buys and Leases Gas Works. 








Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from Caking Goal. 


/ 





BASTEHERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc. 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKING 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKINC. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 






Wo. 118 F'arwvell Awenue, - - Milwaukee, W 1s. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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P. H. & F. M. ROOTS Co. 


Beg to announce they have completed arrangements by which the 


AMERICAN GAS COMPANY, 


222 SOUTH THIRD STREET, = PHILADELPHIA, PA., 





Become their Eastern Agents, and will have exclusive control of the territory, embracing New York, New 
Jersey, Pennsylvania and New England, for the sale of Exhausters and kindred machinery. The New York 


Office will be continued for the sale of the Roots’ BLiower. 





| This Design 





New Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10 
Bedplate. Inclusive. 














Write for Illustrated Catalogue. 


Estimates submitted on application. 





P. H. & F. M. ROOTS CO. 


Conmnmnersville- Indiana. 





New York Office, 109 Liberty Street. J. B. STEWART. Manager 














July ¢2, 1897. 
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CHAS. M. JARVIS, 

Prest. & Chief. Engr. 
GEO. H. SAGE, 

Secretary. 


BURR K. FIELD, 
Vice-President. 
FRANK L. WILCOX, 
Treasurer. 


THE BERLIN 
IRON BRIDGE CO., 


_ Engineers, Architects 


AND 


Builders of Iron and Steel 
Structures. 


The accompanying illustration is taken direct from a 
photograph, and shows an Iron Water Tower designed 
and built by us for the Newport News Water Works, 
at Newport News, Va. The tower is 154 feet high, 
surmounted by a tank 30 feet in diameter and 30 feet 
high. The construction particularly commends itself 
as being much more economical and much more scien- 
tific than an ordinary water tower, consisting of simply 
a steel tank supporting itself, the strains under which 


are uncertain and problematical. 





Send for Illustrated Catalogue. 


OFFICE AND WORKS: 


No. 6 Railroad Avenue, 


EAST BERLIN, CONN. 
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Atex. C. HumPHRErs, M.E., 
MANHATTAN LIFE BUILDING, 
(64 Broapwar,) 


EW YORK. 








HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 





ARTHUR G. GLaSGow, M.E., 
9 vicroria ST., 
LONDON, &. w.- 

ENGLAND. 


CaBLe ADDRESS, 
LONDON & NEW YORK, 
*“HUMGLAS."* 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 


JULY, 1897. 
































el |Table No, 2. 

. Table No. 1. || NEW YORK 

Ba FOLLOWING THE cITY. 

= MOON. Att NIGHT 

A ed | LIGHTING. 

a | 5 Light. Estinguish | Light. aun. 

|| PM. | A.M. 

Thu. | 1} 8.00 pm! 3.30 Am) 7.30 | 3.15 
Fri. | 2] 8.00 3.30 || 7.30 | 3.15 
Sat. ; 3} 8.00 3.30 | 7.30 | 3.15 
Sun. | 4) 9.10 3.40 || 7.30 | 3.15 
Mon.| 5/| 9.40 3.40 7.30 | 3.15 
Tue. | 6)10.00 3.40 | 7.30 | 3.15 
Wed.| 7|10.30 FQ) 3.40 7.30 | 3.15 
Thu. | 8/11.00 3.40 7.30 | 3.15 
Fri. | 911.40 | 3.40 | 7.30 | 3.15 
Sat. |10!12.30 am 3.40 || 7.30 | 3.15 
Sun. jil) 1.30 | 3.40 7.30 | 3.15 
Mon. |12\Nol. (|NoL. 7.30 | 3.15 
Tus. |13)/No L.ru No L. 7.30 | 3.15 
Wed.|14/NoL. (Nol. 7.30 | 3.15 
Thu. 115) 8.00 pa| 9.30 PM|| 7.30 | 3.15 
Fri. |16) 8.00 10.00 7.20 | 3.15 
Sat. [17) 8.00 {10.30 || 7.20 | 3.15 
Sun. |18) 7.50 10.50 7.20 | 3.15 
Mon. |19} 7.50 /11.10 7.20 | 3.15 
Tue. 20; 7.50 {11.30 || 7.20} 3.15 
Wed. |21) 7.50 1Q12.00 am)! 7.20 | 3.15 
Thu. |22) 7.50 [12.30 || 7.20 | 3.15 
Fri. |23| 7.50 | 1.00 || 7.20] 3.15 
Sat. (24) 7.50 | 1.50 7.20 | 3.15 
Sun. |25| 7.50 | 2.40 7.20 | 3.15 
Mon. |26; 7.50 | 4.00 | 7.20 | 3.15 
Tue. |27| 7.50 4.00 || 7.20} 3.15 
Wed. |28)| 7.50 4.00 7.20) 3.15 
Thu. |29) 7.50NM) 4.00 |) 7.20} 3.15 
Fri. |30) 7.50 4.00 | 7.10 | 3.30 
Sat. (31) 7.50 4.00 7.10 | 3.30 

TOTAL HOURS LIGHTING 

DURING 15897. 

By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 


January ....233.00 | January. ...423.20 
February. ..187.20 | February. ..355.25 


March..... 202.00 | March..... 355.35 
April.......170.40 | April... +. .298.50 
May....--. 163.00 | May .......264.50 
5 140.40 | June...... 234.25 


July .......151.40 | July.......243.45 
August ... 167.30 | August ....280.25 
September..174.40 | September. .321.15 
October... .200.00 | October .. ..374.30 
November... 205.20 | November ..401.40 
December. . 220.10 | December. .433.45 











Total, yr...3987.45 


Total, yr. .2216.00 
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To Whom It May Concern. 


t@, UG D> 
- a See — a 
—@* JV "ep?” 


WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 
which saves them and their customers from liability as infringers 


of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 





NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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The United Gas Improvement Company, 








DREXEL BUILDING, PHILA., PA. 


Originators and Builders of the 
Standard flouble Superheater |owe Water fas Apparatus. 
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GULF oF MExICO 

















SHADING INDICATES STATES IN WHICH HAVE BEEN BUILT THE STANDARD DOUBLE 
SUPERHEATER AND JUNIOR LOWE WATER CAS APPARATUS. 





UPWARDS OF 215 SETS INSTALLED TO JANUARY 1, 1897. 


ELEVEN PLANTS NOW IN PROCESS OF 


CONSTRUCTION. 





Builders, Lessees and Purchasers of Gas Works. 





Pamphlets, Plans and Estimates Furnished. 
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“ONE OF THE 
GROWN FOLKS” 


WM. HENRY WHITE, 


EASTERN MANAGER, 
32 Pine Street, New York. 


Selected over all competitors by 
The Milwaukee Gas Light Company 
in February, 1896. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 
been continuously producing better results 
under all working conditions than were 
guaranteed in competition. 

Our record sells our Apparatus, li ther 
Water Gas or Coal Gas, Purifers, 
Valves. Gas Engines, or anything else 
we handle. 


The Western Gas Construction Co,,’.,te* 











ee a ee 
~s . ca: -s 


LUDLOW VALYE MFG. 60. 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 


a 
t/a 
2 “ Sa 


CHAPMAN VALVE MANUFACTURING C0,, 


MANUFACTURERS OF 


Valves and Gales for Gas, Ammonia, Water, Etc 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


vy Works & Gen’l Office, Indian Cechard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 


St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 








inside Screws. Indicator, etc., for Gas, 





Water, Steam, Oil and Ammonia. 


70 Rush St., Near Division Ave., Brooklyn, 


_ GASHOLDER TANKS AND The Gas Engineer’s 
GAS WORKS MASONRY COMPLETE: Laboratory Handbook. 


Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.I.C. 
J. P. WHITTIER, Price, $2.50. 


N. ¥.| A+ M. CALLENDER & CO., 22 Tine Street, N.¥. Cuy 








FOR CIRCULAR, 


SEND FOR CIRCULAR. 


SEND 





Originally written by SAMUEL HUGHES, C.E. 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
928 to 954 River St., & 67 to 83 Vall Av. 
TROY N.Y. 








HUGHES’ “GAS WORKS,” 


Their Construction and Arrangement, 


And the Manufacture and Distribution of Coal Gas. 





Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 






Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 







A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 
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NATIONAL GAS ano 


WateER Go., 





218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





“TRON SPONGE.” 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 


IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 
EXHAUSTER. 


little space ; 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 


Occupies but 


uses very little steam; saves formation of carbon in retorts; increases yield 


10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. 


Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 357 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 











be ef wt — 2 


DISTILLATION OF COAL TAR AN 
AMMONIACAL LIQUOR. 
By Gzorer Lunar. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Dav A. Granam. 8v0., Cloth. Price $8. 





Orders for these books may be sent to this office. 
Ae M. CALLENDER & C0., 
Pins 82., N. Y. Orry 





Full information, with references to many users, and prices 
| lication to 





DOUGLAS’ FERRIC OXIDE IRON MASS 


For Gas Purification 
For Gas Purification. 


Is a superior natural Hydrated Oxide of Iron. | 

Will give a higher purification per bushel than | Acts Immediately, and more efficiently 
any other material. We ship the pure Oxide | than any ita purifying agent 

of Iron, containing no sawdust, thus effecting | now (a Use. 

a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now | 


used by the largest gas companie in the Wes. GPGENPOINt Chemical Works. 


| ectiveres in any 6 on app J OHN SCHRIEVER, Manager. 
WLW. Douglas (ats csnocer) Ann Arbor, Mich. | Greenpoint Ave, & Newtown Oresk, Brookiya N.7 








FParson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOILER TUBES, 


These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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dAMES D. PERKINS. G E r K I N a, && CG oO we F. SEAVERNS. 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING ;: 


Ocean Mine Youghiogheny Gas Coal. 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work. FPhiladelphia. Baltimore and Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 




















Qcean Westmoreland Gas Coal. 


Offices : STRIGTLY High Grade..... 
Carefully prepared. 


For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


Eor the Wear 189G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 





Washington Building, New York. 

















Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number cf copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO, - - No. 32 Pine Street, New York. 
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GAS ENRICHERS. 





GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COK8:, EB. 


MINES, - Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Locust Point, Baltimore, Md. 
OFFICE, - 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, BANGS & HORTON; 


AGENTS, 
71 Broadway, N. Y. 


ALTHOUSE & KENNEDY, 


Reading Terminal— ipaeteananaa mas 


“Shaner, ” Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANN ELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


ate Simple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soiicited. 


60 Congress St., Boston. 























GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Frice, 365.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 


——_- THe -— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =": Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office : 

Room 720, Reading Terminal Building, Phila., Pa. 
YFPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), ane pcnasee i N. J. 

















EpMuUND H. McCuLLoua3a, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





ePwProiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom [.cm sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oljl. 











Ae M. CALLENDER & CO., 32 Pine St., N.1 


Tolceda, O., and Pittshwnuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 








Correspondence Solicited, 





GAS OIL. 


26 Broadway, New York Citv, 








79° 


American Gas Light Tournal. 





July 12, 1897. 








RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





Established 18568. Incorporated 1890. 


Cuas. E. Gregory, 'E-~ Dee GDase, V.-Prest. & Treas. 
H. D. ABERNETHY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2=sea____ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


—_—_2e2 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


2e0a 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., 























Brooklyn, N. Y. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . 
FIRE BRICK . 


RETORT SETTINGS 
Water Gas Cupola, Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerativa Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half. Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8’s or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


Manufacturers of ¢ 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


oer Pine St., St. Louis Mo. 


Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 















as® ST. ABOVE Fe 02) 

FIRE Brick 
”AND 

Cray RETORTS#* 

















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P.0. Box 373. 


BSuccessor to WILLIAM GARDNER w Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE | vu. s. 








HENRY MAURER & SON, 
EXCELSIOR FIRE BRICK & CLAY 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 








GEROULD'S IMPROVED RETORT CEMENT. 


A vement of great value for patching retorts, putting on moutt 
vieces, making up all bench-work joints, lining blast furnace 
ande polas. This cement is mixed y for use. Economi: 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 

In Casks, 400 to 800 pounds, at 5 cents per, pound. 

In Kegs, 100 to 200 "6 

In Kegs less than 100 “ 


Co. L. GHROULD & CO., 


N. 3d & Prospect Avs., Mt. Vernon, N.Y. 
Western Agent, H. T. GEROULD, Centralia, Ils. 


‘ 7 “ La 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have etudied and perfected three important points. 
Qur retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or $ Retorts. 
We have Greatly Improved our Recuperators. Coal or 





Coke can be used as Fuel in Furnaces. 





Tueo. J. Smrru, Prest. J. A. Tay_or, Sec’y 
A. Lamsta, Vice-Prest. and Supt.; 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2. 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 
Sole Agents for New England States. 











“PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
Price, $3.00 


\Vith Numerous Dlustrations 





A. M. CALLENDER & CO 32 Piue Street, N. Y. City 
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WM. W. COODWIN, Prest. O. N. GCULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 

Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ghee ae ie fe SSS Se ie > 


ESSENTIAL PRINCIPLE,.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs) RECORD.—Successful and constant use in Great Britain fo 


the past eight years, Address ww. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ind. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Vulcan Bldg,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 



































Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
, Purifying Boxes, Center Seal or Valve Conneéetions, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS HNGINEHERING COMPANY. 


C INCORPORATED, 
ay Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF F. L. SLOCUM, Pres’t. 


Gas Works Machinery of all kinds, | SAM'L WOODS, Sec’. 























PATENTEES AND OWNERS OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENTS FOR 


FELDMANN AMMONIA MACHINE, 
Tor producing Sulphate, Aqua, Chloride 








aed HH or and Concentrated Liquors. 

——) ae. - pH The Erection of Bi-Product Coke Ovens 
= = (_ ra a Specialty. 

<<_nt=ea Faux System of Recuperative Benches. el 

AMMONIAMACHINE, .~ NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kel tur Manufacturing UOMpany, 


Steel Gasholder Tanks, 


Sincce, DousLe AND TRIPLE-LIFT GEASHOLDERS, 
ae— HORIZONTAL AND VERTICAL STORAGE OIL TANKS eee 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Huba« Flange, Outside ScreWau Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


Eort Wavne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 




















Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS, ick aeacn steed 
ee CONDENSERS. 
Irod Holder Tanks, a 
— a Scrubbers, 





ROOF FRAMES. 








Girders. 








Three Four-Lift Gasholders, each of 4,289,600 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 





Gas Works Designed and Constructed. 





PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


4 
With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Frice, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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it « The Miichet Scrubber, Patented. ¥ 
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MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


single, Double and Triple Lifts, with or without Wrought Iron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
“The Hopper Automatic Gas Governor 


Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =orricts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JrR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 


=a wae nae wa 


2 = rer = 
AWe uw? apa |) 
a | Steel, 


Pel Lada 






























BUILDERS OF 


Gas Etoliders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! 











To Gas Companies. 





THE LOOMIS PROCESS. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 
Henry Disston’s Son’s Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, Hartford. Conn, 







We make to order CAP BURNERS to burn any amour: 
under a stated pressure. Send for samples. 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
MAIN PROVING APPARATUS. 


oOo. A GEFROR EZR. 





248 N. Sth 8t., Phila., Pa 
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H. RANSHAW, Prest. & Mangr. T. H. Brren, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established {85!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


Gestwe ‘See Page's Sons, 


Sole Agents for 


The Ammonia Washer-Serubber. 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal- Liquor. 
No. GO Wall Street, New Work City. 

















W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr, 


GEORGE R.ROWLAND. Tyr FrqHOMIGAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer, ““stS8e'S-we IMPROVED LOWE WATER GAS APPARATUS. 


“ Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
rawings, Specifications and Estimates furnished for the con 7 
siruction of new works or alteration of old works. Special House or Oven Coke. 


SS | New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 
Office, No. 245 Broadway, N. Y. City. | Catalogues, Plans and Estimates Furnished upon Application. 
| 


WM. HENRY WHITE, 


No. 382 Pime Street, - - - New York City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited. 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


-- Gasholders~~- 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES R FLOYD & S NS. Successors to HERRING & FLOYD, 
0 Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purificrs, Malleable Iron Retort Lids, Self-Sealin 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, 8-Bends, Sectional Sleeves, Plugs, Caps, Strcet Drips, etc., always on hand. . 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal Liquor, used by 50 Gas Companies and Gokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. YY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 






































Capacity of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SGRUBBER. 


frorn the Union Gas Light Company, of East New York. The contract was completed and the 





The order fcr this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


Holder was in actual use in 90 days from receipt of order. 
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GAS AND WATER PIPES. 








GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


fias-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Builaing Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 


Columbus, Ohio. 











Davip Leavitt Houcu, 
26 CORTLANDT ST., N.Y. CITY. 





Consulting > sm 8 


_— ations and Appraisals. 
signs and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


| 


Special Agent for Selling & Purchasing. | 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. 


New York Office, 160 Broadway. 


CAST IRON 





Works at Phillipsburgh, N. J. 


WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 




















EASTERN OFFICE WESTERN OF FICE 
NEW YORK, on 
: ale 











DONALDSON IRON COMPANY. 


GEORGE —- Mangr. & Treas., Emaus, Pa. 


JOHN DONALDSON, Prest., Betz Bldg. -» Phila., Pa 


EMAUS PIPE FOUNDRY. 


EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 














1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, 


A. M. CALLENDER & CO., 


$5.00. 


No. 32 Pine Street, New York. 








SCIENTIFIC BOOF: Ss. 








GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 


ing y Gas. By E. E. Perkins. $1.25, 

CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. 


PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CMHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 

[RONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. 50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 


PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


LIQUID FUEL FOR MECHANICAL AND .. > AL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 


COAL: Its History and Use. By Prof. Thorpe. $3.50. 
THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 


HEAT A MODE OF MOTION. By John Tyndall. 

THE MANAGEMENT OF SMALL 
UC. J. R. Humphreys. $1. 

MANUAL FOR GAS ENGINEERING 
Lee. 40 cents. 

THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 

GASFITTER’'S GUIDE, by John Eldridge 40 cents. 


$~. 


GAS WORKS. By 


STUDENTS. By D. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R- 
Arnold. $2 

CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
ring. $2. 


DIGEST OF GAS CASES. $65. 

PRACTICAL HINTS ON REGENERATOR FURNACES | 
By M. Graham. $1.25. 

DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 

A TREATISE ON THE COMPARATIVE SPREE AL. 
VALUES OF GAS COALS AND CANNELS. By D. 
Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | 

HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 

TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 

GAS ENGINEER'S 1 ieee HANDBOOK. By Jno. 
Hornby, F.1.C. $9.50 

GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. | 
50 cents. 

PRACTICAL PLUMBING. By P. J. Davies. $3. 

GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50 


| AMERICAN PLUMBING. 


| ae 5 TRANSMISSION OF ENERGY. 
50. 


| ELECTRIC LIGHTING, by Francis B. Crocker, E.M. 


| ELECTRICITY FOR ENGINEERS. 


By Alfred Revill. $2. 
CEMENT; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Special Application te 
Electric Lighting. By A. Palaz,Se.D. $4. 

ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50 


By G. Knapp. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. 2.50. 


5 
a 


MAGNETISM AND ELECTRICITY. By J. Overend. 40c 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 
DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. . $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 


WIRES AND CABLES. $1. 
$3. 
ELECTRIC LIGHT FITTING. 
PRACTICAL ELECTRICITY. 


$2. 
2.50. 
$2.50. 


| SLROTRIOtrY, Its sent 2 and Applications. 


By 
John T. Sprague, M.1LE . 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must >e added to above prices. 
desired, upon receipt of order. 


books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 


We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or Post office money order 


No 
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NATHANIEL TUFTS METER CO,, 


63 Beverly Street, Boston, Mass. 











MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


the best facilities fo + i ME I ER PROVERS, PHO I OME T ERS, $ I REE I LAN T ERNS, E T C., E I C. 
turing, is poe re to furnish Tre- 
ew 


pomp Sweroniers Apparatus for the Chemical Testing of Gas and Gas Liquor. 











CHARLES E. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





~m—“‘Perfect” Cas Stoves —a- 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 

















FACTORY AT ERIE, Pa. 








“(ood Advice, if taken in Season,” 
will Save Much Vexation and Many Dollars. 


USE KEYSTONE METERS 


THIS SPRING. —_ 


THE KEYSTONE METER GO., Foversrorp, pa. 








oe |] / 
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GAS METERS. GAS METERS. GAS METERS. 
Established 1834. incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
Manufactocrics: GAS STOVES. se Rar rreere tay ae 
SUGG’S “STANDARD” ARGAND BURNERS, endian eens 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 Nor. Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters with Lizar’s “‘Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco 





HELME & McILHENNY, 


Established i848. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED 


D. McDONALD & CO., 


Established 1854. 








_ 








511 West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 










MANUFACTURERS OF 


& Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 














THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director ? 


° eo — 
\ ‘ 
a, ' her ; 
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\ \ yee: . ate aie e 
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Llane I Fes ge MANUFACTURERS OF GAS METERS 


RO kw a Meter Repairing a Specialty. 
Od . Third, Fourth, Congress and Larned Streets, -™ - - DETROIT, MICH. 


We claim Superiority in Construction and unequaled facilities for making prompt deliveries to all 
parts of the country. Mail-and Telegraph Orders Solicited. 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 
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The Advertisement of the 






OTTO GAS ENGINE WORKS, 


New York, 18 Vesey St. 


33d and Walnut Streets, Philadelphia, 
Boston, {9 Pearl St., 


Chicago, 245 Lake St., 


Occupies this space every alternate week. 











JOHN J. GRIFFIN & CoO,, 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 





75 N. Clinton St., Chicago. 
FREDERICK WAUGH, Manager. 





WM. 8S. GRIBBEL, Manager. 








MANUFACTURERS OF 


\\ STATION METERS, 
B) CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Etc, 
Prompt Attention Giwen to All ippeizring. 











OUR SPECIAL NATURAL GAS METER 





Is the Best ever offered. Over 30,000 now in use. 





We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 





. Oeeer ok. . 











DURABLE 


This Meter is an 





unqualified success in 








Great Britain. 











ACCURATE 











Its simplicity of con- 





struction, and the 








RELIABLE 


positive character of 











All Parts 
Interchangeable 








the service performed | 





by it, have given it 





pre-eminence. 





Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 


Dispenses with “ DEPOSITS” and Increases OUTPUT. 





